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Abstract 
Local government infrastructure makes possible the wide range of lifestyle choices 
enjoyed in Australia and at the core of local government, there is the forum for local 
decision-making.  There is a need to explore whether all aspects are being considered for 
such decisions; how the infrastructure functions, what is required to be sustainable in the 
future and are the resources to be able to do better accessible.  Undoubtedly, the five W’s 
and H (who, what, when, where, why and how) can abridge this exploration.   
 
The Burdekin Shire was the area considered for this research project and the aim was to 
commence development towards establishing strategic direction for road management.  
Throughout this year, the opportunities and challenges facing the region were 
investigated alongside the collection of traffic-related data and stakeholder input.  The 
research was fundamental since Burdekin has limited formal policy relating to road 
management, which can be vital to demonstrating to the ratepayers that Council is 
operating consistently and can be accountable for its decision-making.  Naturally, 
Council’s ultimate goal is to be operating effectively, realizing efficiency and maintaining 
sustainability.   
 
It was evidenced by the literature that sustainability is an on-going process and that 
defined strategies are pivotal to reaching infrastructure goals.  How road infrastructure 
can contribute to the environmental, economic and social pillars was also examined.  The 
research findings show that planning is instrumental to enabling infrastructure to reach its 
full potential for these pillars of the municipal.  The implementation of a data collection 
program highlighted various traffic and safety trends that should be insightful to the 
planning of works.  The analysis also acknowledged the importance of the local context 
and regional profile in establishing strategic direction so that it reflects the community 
being serviced; thereby enhancing the chance of acceptance.   
 
The success of the formulations can be measured by continued data analytics of the traffic 
and social environment in the Burdekin.  The research project work has been a large step 
forward in establishing strategic direction suitable to the Burdekin, and there are many 
opportunities for future work to enhance sustainable engineering road management 
practice.  
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1.0 Introduction 
Brindle (1989) simply put that face-to-face communication is the motive for the 
generation of movement.  The desire to interact, the need to transact, in fact any cause for 
a person to be somewhere else will create some sort of movement on some sort of 
network (Brindle 1989).  Given this fact, a person would be hard-pressed to find another 
that hasn’t utilised a road.  Simply, the transport system is a fundamental element of the 
built environment which serves the land uses inside the community fabric (Eppell, 
Bunker and McClurg 2001).  It is therefore unsurprising that each year in Queensland, 
road vehicles travel approximately 34.7 billion kilometres (McGrath 2007). 
 
Local governments are responsible for road infrastructure, plus a wide range of public 
services including essential utilities and community facilities.  Considering the state level, 
the aim of the Department of Infrastructure, Local Government and Planning (DILGP) is 
to build a prosperous, connected, liveable, sustainable and resilient Queensland by 
supporting Queensland local governments (DILGP 2016), amongst other roles.  The 
eclectic array of services obliges local governments to embrace and maintain a substantial 
infrastructure assets base.  The degree of infrastructure necessitates not only substantial 
initial investments (DILGP 2013), but also continued expenditure to maintain and renew 
assets over the course of each respective projected lifecycle. The road life cycle can 
broadly be subdivided into planning, development and operational phases (Thorpe 2013). 
 
DILGP (2013) emphasised long-term infrastructure planning strengthens a local 
government’s capacity to manage the future requirements for services, service levels and 
associated costs.  A challenge exists for rural local authorities to sustainably maintain 
their asset base, without introducing excessive burden on the ratepayers and the 
community being serviced.  Rural roads build movement of agricultural and non-
agricultural goods and services between producers and markets, and well-placed 
investment in this infrastructure yields substantial socioeconomic benefits in terms of 
improving regional growth (Connerley and Schroeder, 1996; Hanmer et al. 2000; Hettige 
2006; and Mwabu and Throbecke 2004). 
 
The Australian Government Department of Infrastructure and Regional Development 
(DIRD) aims to contribute to the prosperity of the economy and the wellbeing of all 
Australians by supporting and enhancing transport systems (DIRD 2016).  A review 
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conducted by the Department of Infrastructure and Transport (DIAT), now DIRD, of the 
spatial trends in Australian population growth and movement published in 2011 reveals 
the population trends between 2001 and 2009.  It was reported that capital cites 
represented 65 percent of the total nation population growth over that period.  A driver 
included young people moving out of rural areas and into urban locations to take 
advantage of education and employment opportunities (DIAT 2011). 
 
The literature argued that people make decisions to migrate based on proper infrastructure 
and access to potential socioeconomic opportunities.  Findings by Chambers and Conway 
(1992), Tacoli (2003) and Miheretu (2011) suggest that there are a number of reasons 
why rural citizens migrate to urban localities.  However, fundamentally each case poses 
the issue of poor infrastructure service. 
 
As DIAT (2011) reports, Australia’s population growth and migratory distribution poses 
challenges, alongside opportunities, for policy makers to manage the transport 
infrastructure environment and deliver services to a growing and spatially-dispersed 
population.  Parantainen and Meriläinen (2003) defined Finland’s most pronounced 
characteristics of rural development in the 1990s were the migration of people to 
concentrate in the cities.  A 73 percent share of state-owned public roads and low volume 
road (LVR) network is located in the areas of decreasing population (Parantainen and 
Meriläinen 2003).  Traffic volumes may decline on LVRs as rural population decreases; 
significantly affecting the economy of LVR management in the future.   
 
Many small rural townships, especially those with an agricultural base, are experiencing 
declining populations (DIAT 2011).  Burdekin Shire is a local government area that is 
classified as Rural Agricultural Very Large (RAV) according to the Australian 
Classification of Local Governments (2013).  The population of the shire reported from 
the 2011 Census is 17364 persons, and can be generally described as static.  The 
Burdekin Shire Council (BSC) Corporate Plan 2015-2020 highlights the challenges and 
opportunities fronting the rural community. 
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1.1 Background 
The Burdekin Shire is centred approximately 80 kilometres south of Townsville, North 
Queensland.  The region is situated on the Pacific coastline and boasts a land area in 
excess of 5000 square kilometres.  The principal urban centres of the Burdekin region are 
the townships of Ayr and Home Hill.  Giru, Jerona, Brandon, Alva, Dalbeg, Millaroo, 
Clare and Wunjunga are the smaller settlements.  The gross revenue generated by 
businesses and organisations in the Burdekin exceeds $2 billion per annum (BSC 2015), 
and the shire has a gross regional product around $1 billion (Cr. Lowis 2014).  The 
Burdekin Shire promotes one of the most productive agricultural districts in Australia and 
regards the region’s number one asset, good quality water, as liquid gold. 
 
 
Figure 1.1 The productive agricultural district of the Burdekin (Burdekin Shire Council 
2016) 
 
As the local government classification suggests, the district has deep roots in agriculture.  
Burdekin is consistently the most productive sugar cane growing area in Australia and 
amongst the most productive in the world (Cr. Lowis 2014).  Fruit, vegetable, 
sandalwood, grazing and aquaculture industries are also present.     
 
Considering its population, BSC is an organisation that spans a large geographic area, and 
achieving consistency of strategic approach across that expanse could be a considerable 
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challenge.  The size of the region is also reflected in the stretch of the low volume road 
network managed by the Council.  As at 30 June 2015, Burdekin’s transport network 
included 731km of sealed and 415km of unsealed roads, and at the outset, fall 
predominantly into the Austroads (2015a) rural areas category.  Currently, Burdekin has 
minimal formal documented strategies and standards specifically relating to the 
management of roads.  This research project will evaluate samples of the existing road 
network, engage stakeholders and examine literature to initiate a documented road 
management approach that aims to be reflective of the Burdekin Shire.  
 
 
1.2 Project Aim 
The road transport network is a key service improved and maintained by government 
authorities.  The aim of this project is to articulate guiding principles for road 
infrastructure management that will be of value to the Burdekin Shire.  It is intended that 
a key action plan for the Burdekin’s road network strategy will be produced to assist with 
the selection and prioritization of works.  An examination of the current road system will 
be undertaken with the project’s focus primarily placed upon the Burdekin’s rural roads, 
with some reference to prevalent urban issues.  Formulating strategic directions to enable 
the Council to develop corresponding guidelines may promote a sustainable road system 
relevant to the Burdekin municipality and its road users. 
 
 
1.3 Project Justification 
Leading Australian road expertise, Austroads, continuously develop an abundance of 
guidelines to support road industry members.  Austroads (2014a), provide guidance on 
road management which can be applied at the national level down to the local area 
context.  However, strategic focus is not universal and modified practices to suit the 
environment are encouraged by industry experts (Eppell, Bunker and McClurg 2001; 
Giummarra 2003).  BSC’s Corporate Plan 2015-2020 includes infrastructure as a key 
strategic area identified by the community.  With regards to road infrastructure, a 
designated transport strategy to administer will keep Council’s focus in the desired 
strategic direction.  
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The literature reveals that a road hierarchy ensures the orderly grouping of roadways in a 
framework from which local governments can adopt standards for road construction, and 
plan and implement various projects (Eppell, Bunker and McClurg 2001; Giummarra 
2003; Austroads 2014a).  Investigating the suitability and success of the current road 
hierarchy to the Burdekin Shire may inspire a revision that will enable improvements to 
the Council’s road management system.  Not only are there technical benefits, 
Giummarra (2003) articulates that classification systems and their complementary 
standards may minimise variance in road user expectations. 
 
Eppell et al. (2001) stated the intention of a hierarchy is to assist with the management of 
the road network and is a principal tool applied to road network and land use planning.  
The subsequent objectives and design criteria that stem from a road hierarchy are aimed 
at achieving an efficient road system.  Efficacy is reflected by the system’s ability to 
minimise conflict between the roadway and adjacent land use and encourages a 
permissible level of interaction.  Giummara (2003) extends the purpose of the road 
hierarchy to implement relevant engineering standards and maintenance practices.  This is 
particularly relevant to local governments in Queensland, considering Giummara (2003) 
points hierarchies enable more efficient use of limited resources.  This is because funds 
can be allocated to those roads that are in greater demand and for which costs are better 
justified. 
 
Brindle (1984) reminded that prior to the invention of automobiles, planned communities 
were developed to improve the health of locals.  Ultimately, local governments play a 
vital role in community governance and promoting social well-being through the 
provision of public services.  Hence remaining in touch with dynamics that impact on the 
measure of their sustainability and addressing change when necessary goes without 
saying. 
 
The ageing and static population, limited job opportunities and proximity to Townsville, 
the largest urban centre north of the Sunshine Coast, rationalize the movement of 
Burdekin youth away from the district.  The concentration of population to metropolises 
created the following new challenges to LVR management in rural areas according to 
Parantainen and Meriläinen (2003): 
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- Ability to secure funding to prevent deterioration of the LVR network that 
service community and commercial needs, 
- Ability to improve the transportation system of existing built-up areas so that the 
development of such areas won’t be threatened, and 
- Ability to provide seamless transportation connections from rural areas to urban 
centres, as linkage contributes to the vitality of areas suffering decreasing 
population 
Limited literature exists on the condition of North Queensland roads and the associated 
economic implications to their rural communities.  Yet other research areas have 
uncovered the importance of rural roads on the economic growth and rural prosperity, 
with communities stating improvements and expansion to low volume rural roads directly 
enhance economic opportunities (Faiz 2012; Porter 2014 and Van de Walle 2002).   
 
The prioritization and improvement of rural infrastructure is important to uplift the 
socioeconomic conditions experienced by communities (Bhattacharya et al. 2015; 
Briceno-garmendia and Estache 2004; and Songco 2002).  Understanding future financial 
commitments assists local governments in the development of strategies that address key 
service provision decisions.  A framework for infrastructure direction will allow 
Council’s financial officers to model revenue (including rating methodologies) and 
borrowing policy formulation (DILGP 2013). 
 
Strategies for sustainability attempt to effectively manage each of the capital components 
individually but within an integrated approach, and not manage one component to the 
detriment of another (DILGP 2013).  A defined strategy, road hierarchy and management 
approach will offer consistency and secure Council planning initiatives for road 
infrastructure.  Such initiatives in responsible planning promote confidence to the public 
and can complement other Council business operations. 
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1.4 Methodology 
The research project was accomplished in the following stages. 
 
The first stage was a review of the available literature concerning road system 
management and operation practices that could be of relevance to the Burdekin region.  
Research centred on the road hierarchy concept and its relationship to functional 
classification.  A hierarchy can optimise accessibility, connectivity, amenity and safety 
for all road users (Eppell, Bunker and McClurg 2001; Austroads 2015b).  LVRs were also 
present in the review alongside sustainability considerations.  Such subject matter was 
anticipated to be prevalent concerns in the Burdekin road management context.  The 
review also recognised the standing of existing nationally accepted guidelines, ethical and 
legislative requirements.  Strategy development would be negligent not to consider 
present expert judgement.  Austroads (2015a) promotes the strategic fit objective; not 
only should road management satisfy local requirements, but also support transportation 
outcomes required by all levels of government and the community.  Outcomes may be 
reflected in government policies, investment strategies, planning schemes and network 
operation plans (Austroads 2015a). 
 
Next, the history of transport in the Burdekin was explored in addition to the legal 
obligations that influence Council road infrastructure operations.  Firstly, roads are one of 
the biggest investments a government entity will make.  DIT’s 2012 report on best 
practice case studies for infrastructure planning and delivery acknowledged that 
consideration of historical and social data is imperative to achieving the intended 
outcome.  In order to understand the existing context and recognize where the Burdekin’s 
future direction should lead, an appreciation of its history was crucial to the formulation 
of strategic intent and subsequent action plan items.  Furthermore, understanding the legal 
obligations that Council must comply with was non-negotiable.  It is vital that, not only 
local government policy, but also strategic position is consistent with middle and top 
level government.  Choosing to implement practices that are endorsed by state and federal 
government should enhance community acceptance. 
 
Logically, the next stage incorporated the application of knowledge and investigative 
measures from the literature to undertake an analysis of a sample of existing roads within 
the Burdekin Shire.  This required the use of pre-existing records and additional data 
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collection, to which time and resources permitted.  Traffic specific data (speed, A.D.T. 
etc.) was sorted across varying categories to reveal trends.  Furthermore, given how 
predominant safety is in the undertaking of engineering tasks, crash history records in the 
shire were also analysed.  Burdekin specific statistics available from the Australian 
Bureau of Statistics (ABS) were examined to understand the social context present in the 
region and help ascertain future transport demand.  The analysis stage also involved an 
implicit investigation into movements through the apparent road hierarchy.  It was 
envisaged that this additional level of analysis would provide further supporting 
information relating to traffic trends. 
 
The involvement of stakeholders in the planning process helps to ensure all issues and 
needs are identified and considered.  Furthermore, outcomes have a higher degree of 
support and ownership (Austroads 2015a) when responsible stakeholder engagement is 
undertaken.  Consequently, stakeholder considerations comprised the third phase of the 
research task and although not all-encompassing, it’s apposite for formulating opinions 
on strategic direction.  
 
Subsequently, the final stage of the research focussed on the production of strategic 
intents and key action plan items for guidance of road management operations suitable to 
the Burdekin Shire.  A road hierarchy, criteria for sealing an unsealed road and weighted 
hierarchy spreadsheet to guide road infrastructure planning have also been recommended.  
The formulations were based upon the conclusions of the preceding research project 
stages.  It was not expected that the fixed deadline for the research project would allow 
for a complete set of documents effective management requires.  However, a detailed 
analysis has been carried out and the resulting formulations can be grown upon as future 
development.  
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2.0 Literature Review 
2.1 Definitions 
2.1.1 Road Hierarchy 
Eppell Olsen & Partners (2001) has been at the forefront of developing and applying road 
hierarchy concepts throughout Queensland.  Their definition of a road hierarchy is that it 
is a means to group roadways in terms of function, such that appropriate objectives for 
each delineation can be set and appropriate design criteria be implemented.  A road 
hierarchy promotes rational usage of road and street systems, and can affect treatment 
measures (Eppell, Bunker and McClurg 2001; Giummarra 2003; Austroads 2015b).  
Brindle (1984) reported that traditional road hierarchy concepts adopted a two-class 
system; traffic routes (distributors) and local streets.  Brindle’s projection of this concept 
is replicated in Austroads Guide to Traffic Management Part 4:  Network Management 
(2015b) as shown in Figure 2.1. 
 
 
Figure 2.1 Road type and function: two-class model (Austroads 2015b) 
 
Austroads (2015b) state that this model illustrates the purest functional classification 
system as it reflects two essential needs from a road function vantage; mobility and 
access.  Reviewing a publication by Brindle (1989), the Australian Standard (AS1348) 
definition of a road hierarchy has not changed since 1986; the grading of roads according 
to increasing or decreasing importance of their traffic-carrying or other function 
(AS1348, 2002).  A sample of functions a road can serve are property access, pedestrian 
and bicycle paths, bus routes, business trading and catering for through traffic unrelated 
to immediate land uses. 
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A road hierarchy has the potential to reduce the impact of traffic by a number of means.  
Longer distance flows can be concentrated onto defined routes in less sensitive areas 
(Austroads 2015b), land uses that restrict traffic flow could be restricted from routes 
where it is desired that traffic movement predominate, and a road hierarchy can guide 
principles for planning agencies.  Eppell et al. (2001) reported that many roads serve 
more than one function and to varying degrees, which Austroads (2015b) has recognised.  
It is clear that the mixing of incompatible functions can lead to problems.  A realistic 
classification system requires additional categories reported Austroads (2015b) and this is 
illustrated in Figure 2.2, a model Austroads sourced from Brindle. 
 
 
Figure 2.2 Road type and function: the reality (Austroads 2015b) 
 
Similarly to collector streets, Brindle (1989) defined distributor roads as traffic routes in 
residential areas.  Brindle (1989) also uncovered the prevalence of problems with 
distributor roads carrying more than one function.  The SOD principle, space orientation 
and design, was introduced by Brindle (1989) as a road management solution.  Besides, a 
suitably defined road hierarchy can form the basis of ongoing planning and system 
management aimed at reducing the mixing of incompatible functions (Eppell, Bunker and 
McClurg 2001).  To achieve this, the relationship between the hierarchy and the land use 
it serves needs to be considered.  Nevertheless, as repeated by Brindle (1984) the 
conventional interpretation of road hierarchy accepts dual access and traffic carrying 
functions for most roads. 
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2.1.2 Specific Area 
To formulate a hierarchy, Eppell et al. (2001) identified the importance of considering the 
local area needs and termed the phrase ‘specific area/environment cell’.  A specific area is 
a portion of the urban settlement that is contained within a ‘block’ bordered by traffic 
carrying roads or physical boundaries (refer Figure 2.3). 
 
 
Figure 2.3 Specific area concept - traditional residential development (Eppell et al. 2001) 
 
The specific area concept defines arterial roads to carry through traffic external to the 
specific area, and sub arterial roads carry through traffic between multiple specific areas 
and the arterial roads.  Collector streets are considered to carry no traffic external to the 
specific area and provide access for land uses within the specific area.  Whilst the 
environmental cells within a designated specific area are bounded by collector streets, 
local streets are contained within each cell to provide direct property access where low 
speed environments and pedestrian priority predominate.  The explanation is further 
supported by Levinson and Xie (2007) who state simply, local streets maintain the 
property access function, arterial roads promote a high level of mobility for through 
movement, whilst collectors offer a compromise between the two. 
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Eppell et al. (2001) suggests that the idealised form of the specific area is bounded by a 
1km x 1km square area, which contains four environmental cells, each 0.5km x 0.5km.  
They report that these areas generally satisfy the criteria for liveable residential areas.  
Such criteria include the desirable spacing of accesses from the cell to traffic carrying 
roads and a maximum residential street traffic volume between 2000 vehicles per day 
(vpd) -3000vpd for amenity.  Principally, the specific area concept suggested by Eppell et 
al. (2001) is to maintain amenity and adequate connectivity, by distributing traffic 
effectively amongst the collector streets.  
 
 
2.1.3 Functional Classification 
Eppell et al. (2001) introduced a four level road hierarchy philosophy that manages the 
interface between land use and the road system, and guides system planning and 
management.  Table 2.1 presents the four level hierarchy framework developed by Eppell 
Olsen & Partners in a manner that identifies the functional objective of each element 
within each level of the hierarchy (Eppell, Bunker and McClurg 2001). 
 
Table 2.1 Four level hierarchy framework developed Eppell Olsen and Partners (Eppell, 
Bunker and McClurg 2001) 
Level 1 
Purpose relates to the primary objective of the element, whether to 
carry through traffic or provide direct property access; 
Level 2 
Function relates to the relationship between the roadway and the land 
use it serves; 
Level 3 
Management relates to the emplacement of policies to achieve the 
envisaged function based upon the attributes of the element and of the 
adjacent land uses; 
Level 4 
Design relates to specification of the form of the element in order to 
achieve its function objectives. 
 
The purpose term in the framework defined within Table 2.1 by Eppell et al. (2001) 
identifies the relationships between the importance of the access function, traffic carrying 
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function and the number of properties served.  Level one could simply be broken into two 
categories, roads and streets, as investigated by Brindle (1991).  A street does not have to 
go anywhere since its Latin root suggests a constructed place reported Brindle (1991).  
By comparison, road suggests movement to a destination considering Anglo-Saxon roots 
(Brindle 1991).  As the number of properties being served increases, the greater the need 
for the roadway to serve a traffic carrying purpose, which is demonstrated in Figure 2.4. 
 
 
Figure 2.4 Roadway function and scale (Eppell et al. 2001) 
 
Eppell et al. (2001) also breaks down the level one function into two brief categories.  
Roads, which serve to carry through traffic over a distance and streets, that provide access 
to properties.  Level two of the road hierarchy framework identifies the functional 
characteristic and is defined by four categories; arterial roads, sub-arterial roads, collector 
streets and local streets.  Eppell and Zwart (1997) emphasised the next level of functional 
separation, management, was key to the performance of the road in the overall network 
(refer Figure 2.5). 
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Figure 2.5 Hierarchy structure (Eppell and Zwart 1997) 
 
Brindle (1984) speculated that the commonly adopted definitions of road function are 
founded on questionable perceptions, propagate existing network issues and is 
challenging to implement universally.  The fourth classification level relates to the design 
components.  Richter and Zierke (2010) undertook a project aimed to provide self-
explaining roads that increase road safety by creating design classes.  The design category 
attempts to orient the layout of rural roads to homogenize the applied design features of 
the cross section to advise the motorist to adjust driving behaviour.  Results from the 
project specified pavement markings are the essential elements to warn drivers of the road 
class being driven. 
 
Management, as the third level of the hierarchy framework, can complement the 
designation of road categories through policy adoption and implementation.  
Management was not considered by Brindle (1989) as a defining characteristic for a 
road’s status.  Brindle (1989) also considered the remaining levels later proposed by 
Eppell et al. (2001) were too inconsistent to offer a rational foundation for road 
classification.  The conventional concept of how road types were being defined that was 
critiqued by Brindle (1989) are shown in Figure 2.6.   
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Figure 2.6 Conventional method for defining road type (Brindle 1989) 
 
The uncertainty as to whether these characteristics define road types or vice versa was the 
basis for this observation.  Brindle (1989) countered with a suggestion that a road’s place 
in the hierarchy should be defined by its role in the traffic network.  It appears this notion 
fits seamlessly with the level one term, purpose.  Nevertheless, the recommended concept 
proposed by Brindle (1989) is demonstrated in Figure 2.7. 
 
 
Figure 2.7 Brindle proposal for defining road type (Brindle 1989) 
 
It was believed by Brindle (1986) that modern Australian road planning practices were 
steadfast on isolating the distributor as the only mixed-function road. 
16 
 
 
 
Figure 2.8 The effect of modern Australian road planning practices to isolate the distributor 
as the only mixed function road (Brindle 1986) 
 
Figure 2.8 illustrates the position of state agencies to restrict land service along highways 
due to the safety implications.  The desire for planners to increase the proportions of 
roads that circulate local traffic at the neighbourhood level is also demonstrated by the 
enlargement of the percentage of land service.  As a result, the steepness of the graph in 
the transition from traffic carrying to local street has increased markedly from Figure 2.2.  
Brindle (1986) considered the planning implications of mixed-function distributors.  The 
argument presented was that the fault lies not in the road hierarchy concept, but in the 
presumption that all streets are regarded as residential.  A countermeasure offered was to 
address the residential nature of distributors, including frontage management.  Brindle et 
al. (1997) emphasized the ambiguous nature of distributor roads, explaining through 
traffic disrespect the road’s residential function, whilst abutting residents and schools fail 
to accept the diminished amenity. 
 
Furthermore, Eppell and Zwart (1997) reported that various road hierarchy schemes have 
supplementary classifications like trunk collector and access place.  The need for 
additional grouping is generally founded on treatment and management possibilities 
rather than function.  This practice impacted the development of the four-level hierarchy 
to include the management level.  Ideally, roads with the same functional classification 
should be managed by the same criteria.  However, this is only ever likely in a Greenfield 
design situation.  Most of the time, existing environments dictate the degree of treatment.  
Giummarra (2003) reported the undertaking of studies to develop a classification system 
for rural municipalities LVRs. 
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2.1.4 Low Volume Road 
Reported by Bullen (2003), it was not until 1987 that the first national mechanistic-based 
pavement design manual was published by the National Australian Association of State 
Road Authorities (NAASSRA).  The intent of the publication was to improve the co-
ordination of Australian roads, yet it did not consider the design of low-volume rural 
roads.  Subsequently, in 1991 NAASSRA became Austroads and successive national 
publications in 1992 and 2001 also excluded rural road design.  Yet, in 1998 the 
Austroads Pavement Research Group (APRG) published A Guide to the Design of New 
Pavement for Light Traffic.  This document gave recognition to LVRs. 
 
Despite an absence in the Australian Standard for Road and Traffic Engineering – 
Glossary of terms (AS1348-2002), a low volume road reported by Wang and Zhao (2008) 
are pavements that carry an average daily traffic (A.D.T.) of less than 400 according to 
the United States Transportation Research Board (TRB).  Wang and Zhao (2008) do 
suggest that defining a range for LVR traffic should be considered in different contexts.  
Wu (2007) highlighted that LVR failures are often ignored by state agencies due to the 
minimal impact they have on the highway system.  The literature recognises LVRs are 
instrumental to those road users who depend on the system to support them day in and 
day out, regardless of daily traffic volumes (Wu 2007; Bullen 2003; Giummarra 2003).  
This notion is also supported by Gupta et al. (2011) and Prozzi et al. (2003) who report 
LVRs are vital infrastructure for integrated rural development, movement of agricultural 
products and economic uplift of the rural areas.  Prozzi et al. (2003) pointed that if road 
funding is solely a function of traffic volume, it will translate to restricted investment in 
planning, design, construction projects and maintenance of LVRs.  The absence of a 
simple methodology to quantify infrastructure impacts and prioritize transport needs is 
projected.  This would act as a tool to ensure the agricultural sector is appropriately 
served, with informed LVRs transport investment, to enhance long-term viability. 
 
 
2.2 Road Management 
Road networks are operated in a way that could be described as “passive” (McGrath 
2007).  Roads are fixed assets and available to anyone for use, notwithstanding legal 
obligations.  Austroads (2014a) states there are many influences that affect how roads are 
managed.  The challenges of a deteriorating road network, stringent finances, priority 
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establishment and rising user expectations has been broadly published in the road 
management sector over the years (Hollioake and Oppy 1991; Eppell et al. 2001; 
Giummarra 2003).   
 
Hollioake and Oppy (1991) reported that road authorities seek clarity on project selection, 
procedures and scheduling to sustain the road network economically.  This is critical 
given greater accountability to the public in the use of the resources with which they are 
entrusted (Ayers 1987).  The quality of service is a qualitative term (Giummarra 2003).  
The level of service concept stems from the provision of various degrees of convenience, 
comfort and driver safety reports Giummarra (2003) and supports preparation of the 
investment program for transport infrastructure (Parantainen and Meriläinen 2003).  
Naturally, convenience relates to travel time, comfort with desired speed and ride quality, 
and safety by consistency of road standards. 
 
Parantainen and Meriläinen (2003) reported an objective of Finland’s national long-term 
strategic development plan.   It was that the level of transport infrastructure services 
should promote sustainable and balanced development of regional structure, alongside 
support provision for spontaneous region development.  A conceptual level of service 
framework reported by Parantainen and Meriläinen (2003) is shown in Figure 2.9.  
 
Figure 2.9 Different levels of service in road management (Parantainen and Meriläinen 
2003) 
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It is also important to consider the costs and risks associated with adopted levels of 
services offered by Councils.  DILGP (2013) reported that the impacts of a local 
government’s policies on its ability to maintain desired levels of service over the long-
term are indicative of sustainability. 
 
The migration towards city living, leads to the isolation and aging of the population in 
rural areas according to Parantainen and Meriläinen (2003).  A declining trend in the 
population will likely reflect in reduced traffic volumes on LVRs and affect the economy 
of LVR management. 
 
 
2.2.1 Network 
Casual observation suggests that transportation networks exhibit organisation (Levinson 
and Yerra 2005) and Levinson and Xie (2007) emphasised the road network duality in 
providing property access and travel mobility.  Good network planning practice has been 
widely published (Brindle 1984; Eppell et al. 2001; Giummarra 2003; Austroads 2015b).  
Effective practice includes the establishment of a road hierarchy, planning and design 
principles and acceptable and prohibited links between alternate levels in the hierarchical 
system.  The literature surrounding transportation networks and hierarchies can benefit 
from Barabasi et al. (1999) concept of preferential attachment; likened to the concept of 
the ‘rich get richer’ (Levinson and Yerra 2005). 
 
Misjudging the function and demand level for a network of roads is dire according to 
Brindle (1989).  Traditionally, road networks are generally either grid or tributary form 
(Brindle 1989; Whittle 2007).  Brindle (1989) recommended that idyllically, arterial 
networks should form a grid in hand with a tributary system of local networks.  However, 
the opposite is apparent in long-standing networks. 
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Figure 2.10 Grid and tributary networks (Brindle 1989) 
 
As a result of the multi-path open-ended nature of grid networks, an estimation of the 
traffic volume associated to each link is not straight forward (Brindle 1989), yet offers 
complete area utilisation with direct point-to-point internal access (Whittle 2007).  Unlike 
the grid, tributary networks have specific catchments with limited traffic route choices 
that allow volumes to be estimated with confidence (Brindle 1989).  Whittle (2007) 
highlighted the abundant access opportunities presented by grids, also underwriting the 
increase in conflicts; intersection abundance. 
 
The logical journey of a vehicle from its origin, according to Brindle (1989), is as direct 
as possible, via increasingly important roads in the hierarchy up to the arterial system.  
The vehicle proceeds downwards in the hierarchy only if the destination is in a local 
street.  Depicted in Figure 2.11, is the notion that through traffic can be considered as 
vehicles that travel downwards and upwards in the hierarchy prior to reaching the 
destination.  Traffic is not just a single commodity to be shunted around the network 
(Whittle 2007); it splits up into classes categorized by destination and possibly other 
measures.  Levinson and Xie (2007) assumed inconvenience is associated to traffic 
movement between different levels of the hierarchy.  Such inconvenience can be captured 
by the continuity and discontinuity principle.  By assigning traffic movement along the 
shortest path connecting the origin to the destination, discontinuity is measured as the 
changes in link hierarchy a motorist takes.  Whittle (2007) re-affirmed the naivety of the 
perception that all traffic follow the direct routes for an origin-destination pairing.  
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Simply, drivers are autonomous active decision makers, selecting their own routes and 
timing.  However, motorists are not ignorant to known network restrictions; a choice to 
avoid roads that suffer congestion at school pick-up times. 
 
 
Figure 2.11 Movement through the hierarchy from origin to destination (Brindle 1989) 
 
Additionally, the structure of the road network can also shape traffic flow dissemination 
(Levinson and Xie 2007).  Road users perceive clarity, contiguity, comfort (Levinson and 
Xie 2007), convenience and safety (Giummarra 2003) as desirable choices to travel paths.  
Ultimately, daily travel behaviours aggregate into traffic flow on the network and 
movement orientation can transform the network.  Marshall (2005) observed that strategic 
routes in a national context all connect contiguously, and termed ‘arteriality’.   
 
The labelling of roads in a network does not automatically conjure safety according to 
Brindle (1984).  Brindle (1991) later coined that modification of driver behaviour was 
emerging to overtake mitigating traffic volume as a driver for improving safety.  
Nevertheless, Brindle (1984) acknowledges that the practice of road classification can 
improve safety via a reduction in conflicts, like assigning major/minor priorities at 
intersections, and separation of through traffic from local traffic within residential zones.  
This reiterates the importance of effective local government planning.  Land is needed to 
serve a multitude of obligations, usage must be planned (Whittle 2007); houses, 
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shopping, industry, agriculture and leisure activities are just as essential to modern 
lifestyle as the transport network.  Transportation network dynamics are inherently 
complex due to the numerous human decisions involved; not just travellers but financers, 
policy makers and politicians (Levinson and Yerra 2005). 
 
 
2.2.2 Warrants 
According to Brindle et al. (1997), a warrant in the transport setting is a set of conditions 
at which intervention is considered necessary.  Many Australian transport networks are 
subject to high traffic operating speeds due to generous design standards, limited 
congestion and the prevalent driving culture.  Consequently, the context of the localities 
for transport networks should be reflective in any warrants for works.  Warrants are often 
expressed in terms of thresholds for various criteria (Brindle, Fairlie and O’Brien 1997).  
Common criteria for warrants reported by Brindle et al. (1997) comprise traffic speed and 
volume, accident statistics and levels of ‘offensive’ traffic (may be non-local traffic, 
commercial vehicles).  They also reported the significance of a policy context for 
warrants.  Without consideration of the wider community-building strategy to 
complement the technical criteria, disputes may arise in the application of warrants to 
loosely definable problems.  Brindle et al. (1997) recounted the result of a survey 
conducted with various Councils was that the best basis for establishing a warrants 
system assimilated political and community acceptance, technical merit, ease of 
application and transparency of operation.  Furthermore, Giummarra (2003) stated 
various stakeholders need to be satisfied when developing standards for sealed and 
unsealed LVRs. 
 
The selection of surface types for LVRs was considered by Hein et al. (2007).  As time 
progresses, change occurs in traffic volumes and commercial activities.  This produces 
challenges for road authorities, particularly the decision of if and when to upgrade surface 
treatments or alternatively, downgrade.  Hein et al. (2007) suggest that many authorities 
base such decisions on traffic volumes without formal guidelines for LVR surface 
treatment.  Despite the numerous influences for selection of surface type, generally 
factors can be categorised into two terms; costs and benefits.  The cost to build and 
maintain the surface treatment, available industry experience and road user costs are 
expenditure considerations.  Conversely, benefits to local and visiting road users, 
commercial enterprises and local residents are positive outcomes.  Hein et al. (2007) 
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highlight the constraint that not all costs and benefits are readily quantifiable.  McGrath 
(2007) captured the perennial conundrum in infrastructure management being how to 
achieve a workable balance between capital works and maintenance; maintenance is 
usually the less glamorous and consequently poorer cousin. 
 
 
2.2.3 Maintenance 
Low volume roads are the skeleton of Australian road infrastructure, linking together for 
the success of the nation, particularly for rural communities.  Bullen (2003) 
acknowledged the increased maintenance demand for LVRs and the obligation to allocate 
available funds widely.  Giummarra (2003) concluded that a road hierarchy in 
conjunction with standards allows for effective resource allocation and prioritization 
scheduling for maintenance. 
 
Road maintenance criteria warrants are centred on safety, serviceability and structural 
requirements (Giummarra 2003; Gupta et al. 201l).  The deterioration of roads can be 
attributed to various factors according to Gupta et al. (2011).  Such factors include age, 
traffic, environment (Giummarra 2003), pavement strength and subgrade (Gupta, Kumar 
and Rastogi 2011).  It is widely considered that traffic is the basic influencing factor 
when prioritizing roads for maintenance work (Ayers 1987; Giummarra 2003; Gupta, 
Kumar and Rastogi 2011).  Ayers (1987) underlined how road maintenance literature 
could be comprised into two categories; pavement management systems and road 
maintenance management systems.   Visual assessment systems are popular given limited 
resource accessibility.  
 
Deterioration models assist with forecasting road condition and road performance 
management.  Fastrich and Girmscheid (2007) indicated the cost-efficient provision of 
road infrastructure can only be guaranteed if funds are optimally distributed throughout 
the asset’s lifecycle, not just during the initial construction.  The Net Present Value model 
can quantify the impacts of various selections, offering decision makers a probabilistic 
tool to simulate long-term consequences.  To calculate the Net Present Value, the balance 
of expenditure and income over a period is taken. 
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Hollioake and Oppy (1991) presented a strategy for road management that combined 
cyclic theory (life cycle approach) and visual assessment practices.  The systematic 
collection of road condition data is poised by Ayers (1987) as an effective strategy for 
Councils.  With regards to cyclic based maintenance works planning, Fastrich and 
Girmscheid (2007) conclude it is an assumption that performing repairs as early as 
possible and on an ongoing basis throughout the entire life cycle, is the most beneficial 
approach. 
 
The road condition is reported by Fastrich and Girmscheid (2007) as the basic parameter 
for maintenance planning; every decision is dependent on the actual road condition or 
projected condition.  Five road condition indices are described; surface damage, 
longitudinal and transverse evenness, the skid resistance and the bearing capacity, which 
are determined by visual evaluation or measurement.  Further to, a structural index is also 
defined by Fastrich and Girmscheid (2007), which models the differences in the temporal 
development of the road condition based on its structure.  Likewise, Gupta et al. (2011) 
stated pavement performance and serviceability predictions can be measured by 
observing its structural and functional performance from its initial service date to its 
proposed evaluation period.  They offered four pavement condition parameters; riding 
quality, surface distress, structural capacity and skid resistance.  An example of the 
development of a road condition reported by Fastrich and Girmscheid (2007) is reflected 
in Figure 2.12. 
 
 
Figure 2.12 Development of road condition example (Fastrich and Girmscheid 2007) 
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Similarly, Gupta et al. (2011) proposed a Maintenance Priority Index (MPI) that 
incorporates three parameters; deflection, riding quality and traffic to categorise priority.  
These factors mathematically relate to the pavement condition and formulate the 
pavement deterioration model.  This model is able to predict the pavement’s future 
condition and justify the MPI, which frames the maintenance schedule from the 
respective priorities.  However, Huntington and Ksaibati (2007) noted that rainfall 
conditions, traffic volumes and maintenance activities can modify unsealed road surface 
conditions within a short period of time.  The provision of maintenance measures that 
ensure road user safety and the conservation of value are considered by Fastrich and 
Girmscheid (2007) as the defined benefit when undertaking cost-benefit analyses.  A 
direct relationship appears between cost types and road condition, as shown in Figure 
2.13.   
 
Figure 2.13 Cost ratios depending on maintenance measures and road condition (Fastrich 
and Girmscheid 2007) 
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Both Prozzi et al. (2003) and Fastrich and Girmscheid (2007) report maintenance 
expenditure increases with roads operating in poor condition.  Simultaneously, costs to 
the road user rise with continued degradation of the road condition as a result of lost time 
through speed reductions, increased vehicle operating/maintenance costs and higher 
probability of incident outlay.  Eventually, increases to transportation costs may influence 
the competitiveness of the agricultural sector.  Fastrich and Girmscheid (2007) and Gupta 
et al. (2011) suggest the annual budget of the local government for maintenance is also a 
constraint relevant to road maintenance considerations, and Ayers (1987) noted that in 
most cases, the finance available is insufficient to enable all desirable works to be 
undertaken.  Gupta et al. (2011) further suggest that if the deflection or ride quality value 
for a road is over permissible limits, regardless of the MPI, preference should be given to 
such roads for maintenance work. 
 
It was stated by Giummarra (2003) that in reality, the priority list reflects set data 
collection requirements and available resources.  Furthermore, he demonstrates that 
maintenance guidelines encompass intervention levels.  Such intervention levels indicate 
the level of severity and its distribution over the road segment, warrants for routine 
maintenance and recommended actions.  The recommended values for intervention have 
been formulated from experience and he suggests methodical field staff reviews that are 
relative to budget availability and road user expectations. 
 
 
2.3 Sustainability 
2.3.1 Financial Sustainability 
Section 104(2) of Local Government Act 2009 provides a definition of financial 
sustainability; a local government is financially sustainable if the local government is able 
to maintain its financial capital and infrastructure capital over the long-term.  Long-term 
is considered to be a period of at least ten years (DILGP 2013). 
The key indicators of sustainability that have been adopted in Queensland (DILGP 2013) 
are: 
- Sources of funding 
- Asset management and renewal 
- Infrastructure capital sustainability 
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- Financial capital sustainability/viability 
 
According to the Department of Infrastructure, Local Government and Planning (DILGP 
2013), it is paramount that long-term financial and asset management planning is 
undertaken to ensure local governments can continue to provide the desired levels of 
services to residents now and into the future, within the confines of their respective 
financial capacities.  In 2011-12, local governments across Queensland indicated they are 
managing some $85.4 billion in infrastructure assets and are generating approximately 
$4.04 billion in net rates and utility charges (DILGP 2013).  The Sustainability and 
Reporting process for Queensland local government commenced in 2009 with the 
implementation of the national Frameworks for Sustainability.  These frameworks seek to 
ensure that all local governments in Australia adopt long-term financial and asset 
management planning processes. 
 
The current and expected level of population growth in a local government area, together 
with factors such as the number of dwellings and levels of employment also provide 
context to the development of a sustainability strategy (DILGP 2013).  Emphasis is to be 
on maintaining the service capacity in the long-term.  From a financial standpoint, roads 
are required to be built, managed to a budget and provide an economic benefit (Thorpe 
2013). 
 
 
2.3.2 Environmental and Social Sustainability 
The famous concept of sustainability articulated by Brundtland (1987) is ‘meeting the 
needs of the present without compromising the ability of future generations to meet their 
own needs’.  The three components of sustainability that require balance reported Thorpe 
(2013) are financial sustainability, environmental sustainability and social sustainability.  
It is necessary to consider the impact road infrastructure has on society and the physical 
environment (Thorpe 2013).  Roads deteriorate and wear out (Hollioake and Oppy 1991).  
As stated by Hollioake and Oppy (1991), roads remain in acceptable condition for long 
periods and as they age worsen exponentially (refer Figure 2.14). 
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Figure 2.14 Pavement deterioration with age (Hollioake and Oppy 1991) 
 
Gupta et al. (2011) recommended that pavement deterioration models are essential to road 
management given their influence at rating asset degradation at project and network level, 
road asset valuation and cost impacts to the road user.  Attempts to minimise the 
environmental impacts of traffic should extend to all levels of the road hierarchy (Brindle 
1991), particularly traffic efficiency given the pollution capacity of motor vehicles.  
 
Thorpe (2013) indicates that although roads are important in connecting the community, 
their design, construction and operation do not fit seamlessly with sustainability 
objectives.  Despite roads obvious economic and social benefits, their impact on the 
natural environment is a sustainability concern.  However there are initiatives available, 
including water sensitive urban design and environmentally conscious project 
management options at practitioners’ disposal. 
 
In areas of decreasing population, the greatest problem is to maintain the LVR network in 
adequate condition with reasonable expenditure to serve permanent residents and the 
transport needs of agriculture (Parantainen and Meriläinen 2003). Responsibly 
maintained rural roads enable members of the public to have better access to social 
services, like labour, health and education. 
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The most important measures for meeting the challenges of decreasing population include 
the allocation of sufficient funding for the management of LVRs, which will provide the 
basic level of service to meet the necessary needs (Parantainen and Meriläinen 2003).  
Furthermore, a system of ‘just-for-need road management’ should be adopted more 
widely in the management of LVRs.  Through this system, the scarce financial resources 
of public LVR management would be allocated as efficiently as possible to meet demand.  
It should be noted however, that savings through just-for-need road management are not 
necessarily significant, and in some cases, costs may even increase.  For this reason, each 
low volume road segment should be examined separately (Parantainen and Meriläinen 
2003). 
 
Thorpe (2013) reported that the social environment relating to road management consists 
of three interconnecting entities – the road owner, the road user and the external 
community.  The external community consists of people or organisations affected by the 
road, either positively or negatively.  Government authorities expect a set service 
performance standard given minimum cost and the benefitting road users have 
performance expectations.  Levinson and Xie (2007) declare there are always 
inconsistencies between the desired properties in the network structure design and the 
quality of travel perceived by motorists, such as clarity, convenience, comfort and 
consistency.   
 
Furthermore, the ongoing availability of strategic roads to a region is paramount.  
Queensland suffers significant flooding events.  In January 2011, flooding caused damage 
to road infrastructure throughout the state, impacting the economy and society.  An 
estimate of the loss undergone by the Queensland transport sector was $467 million in 
revenue in a month (IBISWorld 2011). 
 
Ultimately, at the heart of the sustainability issue, engineers are relied upon to ensure that 
society gets the most out of existing assets through optimisation of operational activities 
(Engineers Australia 2014).  The literature has emphasized that leaders for sustainability 
recognise communication and stakeholder involvement to progresses a sustainable 
outcome. 
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2.4 Ethics 
The greek philosopher Socrates invented ethics when he asked the question ‘what ought 
one to do?’ (Hartley, 2016).  Ethical dilemmas can arise when personal and organisational 
values are not aligned.  Local government officers operate in a complex political 
environment in which their decisions include various stakeholder interests such as local 
business, developers and other government authorities (Crews and Perkins, 2013).  Such 
an environment enables potential competing agendas that test an officer’s values, 
fortitude and professional obligations.  Engineers play a prominent role in road 
management, and Engineers Australia (2010) states practitioners are expected to serve the 
community ahead of their own personal gain. 
 
 
2.4.1 Code of Ethics 
Engineers Australia (2010) published Our Code of Ethics to define the values and 
principles that shape the decisions engineers make in their practice.  This code is 
comprised of four subject components: 
- Demonstrate integrity 
- Practise competently 
- Exercise leadership 
- Promote sustainability 
Upon review of the code and the subsequent guidelines on professional conduct, it is 
clear how each component directly relates to the road management operations of local 
government.   
 
Integrity is demonstrated with improved data analytics so decisions can be made on the 
basis of well-informed conscience.  Furthermore, improved formalised documentation 
relating to road management policy upholds the reputation and trustworthiness of the 
practice of engineering.  The practise competently element can relate to ensuring 
adequate staffing with the appropriate knowledge and skills being developed and 
maintained.  The subject of sustainability is reiterated again under the code of ethics and 
acknowledges that engagement with the community and other stakeholders is undertaken 
responsibly.  Examining the Engineers Australia (EA) publication reiterates the 
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significance and benefits that can be gained from improving the operation of road 
management practices in the Burdekin.   
 
 
2.4.2 Responsibility 
It is clear from EA that adherence to the code of ethics is a requirement of becoming and 
remaining a Chartered member of the professional body.  Norman (2015) extended this 
responsibility to each engineering societal member, regardless of position in the 
profession.  Norman (2015) distinguished that each had an obligation to adhere to the EA 
code of ethics or comparable societal set of expectations.  This is true as engineering is a 
highly respected profession by the broader society and is widely documented (Augustine, 
2011, Professional Australia, 2012 and EA, 2014).  Therefore, EA member or not, an 
engineering officer must work within their competence, promote sustainability, 
demonstrate integrity and lead strategically.  The community perception of performance 
relating to engineering practice within Council may only be as good as its weakest link.  
It is therefore essential that emphasis is placed upon ensuring that Council’s engineering 
officers be aware of their responsibilities and reflect responsible ethical behaviour. 
 
 
2.5 Conclusion 
It is evidenced by the literature that there is a great scale of concepts in relation to road 
management.  The literature review has focused upon a portion of this scale most relevant 
to rural road authorities.  This was decided not only for the time constraint of the project 
work, but also because it is a challenge for small councils to give due attention to all 
models with limited resources.  Thereby a priority basis was assigned.  It was concluded 
that the road hierarchy and functional classification are models that are pivotal to the 
success of road management operations.  The research into LVRs stressed the challenges 
present in the management of such networks, whilst also revealing the opportunities that 
can be accessible with careful consideration and planning initiatives. 
 
Deteriorating networks, reduced government funding and rising user expectations are 
challenges faced by Council.  Therefore, extra emphasis was needed towards priority 
establishment and warrants for infrastructure upgrade work.  The literature revealed 
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criteria that form the basis for work warrants like traffic speed, volume, composition and 
accident statistics.  This research finding led to the formulation of the traffic analysis 
component of the methodology.  There was also insight gained from the extensive 
literature available relating to road maintenance being centred on safety, serviceability 
and structural integrity. 
 
The next phase of the literature review underlined the many forms of sustainability.  
Sustainability can be defined in financial, environmental or social terms; all of which are 
pertinent to the local government context.  In generic terms, its intent relates to the 
capacity to service now and in the long term.  Funding source and capability, 
conservation of natural resources and asset management practice are principal 
sustainability factors supported by the literature.  Of paramount consequence to the 
Burdekin is the allocation of sufficient funding to LVRs that meet a basic level of service, 
despite the challenges of a static population. 
 
Finally, the prevailing engineering decision-making medium was reflected upon, ethics.  
The code of ethics that engineers practice by is paramount in any engineering task.  It is 
justifiably the responsibility of all engineering persons to ensure engineering decisions 
are ethical and serve the health and well-being of the public.  Ultimately, the literature 
review has been an instrumental component of the research project and has structured the 
methodology to meet the project aims. 
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3.0 The History of Transport in the Burdekin 
In October 1844, Ludwig Leichhardt expressed enthusiasm about the Burdekin in diaries 
that captured details of his expedition to North Queensland.  He reported that almost the 
whole extent of the Burdekin River’s banks was suitable for pastoral purposes (Dickson, 
1982).  Originally given the name Wickham by Captain Wickham during his exploration 
of the northern coastline in the 1840’s, the expedition led by Leichhardt declared it the 
Burdekin River.  This was in honour of Thomas Burdekin of Sydney who financially 
supported the Leichhardt expedition.   
 
The first region of European settlement in North Queensland was the Kennedy District, 
officially proclaimed in 1861.  The district encompassed the present areas of Mackay, 
Bowen, Home Hill, Ayr, Townsville, Charters Towers, Ingham and Cardwell.  It was 
intended that the Kennedy District be pioneered by pastoralists. 
 
The Burdekin Delta region, rich in alluvial soil deposited by the river, led to the 
foundation of a major industry – sugar cane.  The first sugar cane to be grown in the 
Lower Burdekin was planted on the Airdmillan Estate by Messrs Graham and MacMillan 
who founded the Burdekin Delta Sugar Company in 1879 (Dickson, 1982). 
 
 
Figure 3.1 Winching up a load of cane onto a railway wagon at Inkerman siding in 1923 
(Kerr 1994, p. 120) 
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Transport plays an integral part in the development of a primary producing region such as 
the Burdekin.  The Delta Advocate reported on 3 September 1938 that in the development 
of a primary producing district, the question of transport plays an important part.  It was 
further added that the progress of one spells the progress of the other; a reciprocal benefit. 
 
Exports to Bowen, Townsville and other ports usually went by sea.   
 
 
Figure 3.2 A sugar lighter in Barratta Creek in the 1880s (Tomlinson 1994, p. 15) 
 
In the 1860’s to bring produce to market and gather supplies, teams of 24 bullocks were 
used to pull wagons of three tonne capacity each over normal terrain to inland centres.  
However during the wet, cartage became impassable and this was overcome when funds 
became available for a railway construction.  By 1913, Ayr was linked with Townsville 
and Bowen (Dickson, 1982).  The first train reached Ayr from Bowen on 1 September 
1913, as shown in Figure 3.3 climbing up the bank after crossing the low level Inkerman 
Bridge. 
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Figure 3.3 First train from Bowen on the low level bridge on 1 September 1913 (Kerr 1994, 
p. 102) 
 
The high-level Burdekin Bridge was later constructed and completed in 1957.  A 
photograph was taken from the bridge as it neared completion of the older bridge (refer 
Figure 3.4).  As can be seen, it was regularly inundated by floodwater. 
 
 
Figure 3.4 Water lapping the girders of the low level bridge while a passenger train crosses 
(Kerr 1994, p. 209) 
 
The early roads were not built but evolved, commonly following the track of the 
Aborigines who had thousands of years to master the topography (Kerr, 1994).  In 1966, 
the last days of manual cane cutting, the Burdekin’s highest census tally was reached at 
18693 persons. 
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Figure 3.5 Cane cutting near Ayr, one of the best paid seasonal jobs in the depression (Kerr 
1994, p. 188) 
 
A highly productive sugar industry was established in the Burdekin Delta centred on Ayr 
and Home Hill and supported further production in the Haughton district, and on the 
Burdekin levees at Clare, Millaroo and Dalbeg.  The Divisional Board (eventually 
became the Council) issued permits for sugar cane tramways, now termed railways, to 
cross public roads.  The Board also granted permission for tramways to run beside public 
roads in May 1897 (Kerr, 1994).  In 1932, Kalamia Mill sought permission to install two 
warning notices at the crossing on the Ayr-Brandon Road.  With road improvement 
having the direct impact of increased traffic and speeds, mills progressively began 
installing flashing lights at busy road crossings.  Undoubtedly the biggest decision 
concerning the Burdekin was the decision to build the Burdekin Dam and Irrigation 
Project.  The project entailed the construction of the dam, pumping stations, weirs and 
hundreds of kilometres of pipelines and channel. (Dickson, 1982).   
 
Surveyors R.A. Sutter and Alfred Marshall named the streets in Home Hill using the 
system of numbers common in the United States; avenues running north-south and streets 
east-west.  Ayr streets were originally given names in honour of Britain’s Turkish allies 
in the Crimean War against the Russians.  The names Sultan, Bey, Khedive, Caliph, 
Mahdi, Dervish, Omar, Osman and Ismail can be seen on the Town of Ayr map in Figure 
3.6. 
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Figure 3.6 Town of Ayr map (London 1988, p. xi) 
 
Naturally, after the First World War Turkey connotations were extremely unpopular.  
Thus, in 1921 a motion was passed to rename the streets with European heritage to 
commemorate local pioneers (refer Figure 3.7). 
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Figure 3.7 Replacement of Turkish road names (Murray n.d. p. 57) 
 
In 1924, Jack Buchan founded Buchans Bikes and Mowers to tap into the cyclist market 
as the predominant mode of transport.  Figure 3.8 highlights the predominance of 
bicycles as the method of travel to witness a fire rage through the Queens Hotel in the 
main street of Ayr. 
 
 
Figure 3.8 Predominance of bicycles (Tomlinson 1994 p. 7) 
The first time motor vehicles performed essential services was in August 1917 during the 
three week rail strike.  The motor bus enabled cheaper travel to the community until car 
ownership made buses redundant except for ferrying children to school.  Motor cars 
became common in the district in the late 1920s and car drivers demanded better roads.  
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The roads were mere tracks, cleared by hand and formed using wheelbarrows and later a 
horse and scoop.  Early culverts were simply hollow logs, cut to size and buried so that 
water would pass underneath.  The first substantial roads were built in 1915 after the 
purchase of a steam engine, rock crusher and water cart.  The first graders were horse 
hauled and Council foreman travelled by bicycle.  A one-tonne truck was purchased by 
the Council in 1927, with a small tip truck being bought four years later (refer Figure 
3.9).  Finally in 1933, two Bedford trucks were purchased and the horse grader was 
dispensed of.      
 
 
Figure 3.9 The early Council tip-truck had only a small capacity, solid tyres and little 
protection for the driver if it rained (Kerr 1994 p. 175) 
 
Even in the early years complaints were received about dust nuisance from cars.  So in 
1930 M. Buchanan was paid to water Home Hill streets and E.W. Carless in Ayr.  
Burdekin roads corrugated quickly in the dry season and saturated in the wet.  Bitumen 
became the solution and in 1933 two drums of bitumen were used on Airdmillan Road.  
In 1934 Council decided to bitumen 32km of roads with each division of the shire getting 
a share.  Bitumen soon appeared on Mill Road, Klondyke Road, Kilrie Road and 
Maidavale Road.  The Council set aside money towards bitumen surfacing that was being 
saved by not watering streets. 
 
In 1910 Council passed a bylaw to regulate the use of motor cars.  The maximum speed 
limit was set at 20km/h and reduced to 6km/h across intersections.  The main streets of 
Ayr and Brandon had a maximum speed limit of 10km/h.  It did not take long for these 
limits to be ignored.  A casual attitude to safety and disregard for unrealistic speed limits 
40 
 
produced a spate of fatal accidents (Kerr, 1994).  High speed accidents became common 
as the highway improved.  High levels of car ownership in the prospering Burdekin 
region also aggravated the matter.   
 
When centre parking was introduced in Queen Street in the mid-1930s, all vehicles had to 
park facing east (refer Figure 3.10).  Visitors and tourists were often caught parking the 
other way before the police revealed in 1971 that it was in fact legal to park vehicles both 
ways in centre parking. 
 
 
Figure 3.10 Car parking was regimented in Ayr, with all cars in this 1967 photograph of 
Queen Street pointing in the correct direction (Kerr 1994 p. 198) 
 
It was not until 1912 that town planning came into consideration, with any subdivisions 
requiring the provision of new roads to gain Council approval.  In 1950, Council took the 
position to not permit short dead-end streets, failing to understand how the growth of the 
motorcar industry would make them desirable.  Yet in the 1980’s Council developed a 
residential estate in Home Hill with a cul-de-sac design, suiting the motor age.   
 
A review of the history of transport in the Burdekin has revealed the remarkable change 
in transport in just over a century.  Furthermore, the history has given insight into the 
demographic and attitudes of road users with technological advances.  It is also clear that 
agriculture has, and continues to play, a major part in the sustainability of the region’s 
economy. 
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4.0 Legal Obligations 
4.1 Governance 
4.1.1 Local Government Act 2009 
The Local Government Act 2009 is the governing legislation for all councils across 
Queensland (except Brisbane City Council).  The document outlines the nature and extent 
of local government responsibilities and powers, to provide for a system of local 
government that is accountable, effective, efficient and sustainable.  A list of local 
government principles that underlie the purpose aforementioned are: 
- Transparent and effective processes, and decision-making in the public interest; 
and 
- Sustainable development and management of assets and infrastructure, and 
delivery of effective services; and 
- Democratic representation, social inclusion and meaningful community 
engagement; and 
- Good governance of, and by, local government; and 
- Ethical and legal behaviour of councillors and local government employees. 
 
Each of these principles applies to the breadth of undertakings that relate to road 
management.  According to Purcell (2015), accountability in local government has a 
broader dimension than the private sector.  For private entities, accountability is defined 
by the management of the business in relation to the shareholder’s interests, as prescribed 
by the Corporations Act (2001).  However for Council, accountability has many faces 
when seeking to appease diverse social, political and financial goals for the benefit of the 
community being serviced.  The review of the legislation reveals that accountability is 
being based upon robust financial tones and conformance to ethical canons.  Evidently, 
the ethical facet remains ever present.    
 
Furthermore, councillors are required to represent the current and future interests of the 
residents of the local government area in which they are elected.  Simply, councillors 
must serve the overall public interest and be accountable to the community for the local 
government’s performance. 
 
42 
 
Chapter 3 - Part 3 Roads and Other Infrastructure of the Local Government Act 2009 
identifies the provisions of the council relating to the same.  Amongst the obligations, it is 
stated that a local government must categorise the roads in its local government area 
according to the surface of the road.  It must also prepare and keep-up-to-date a map of 
every road in its local government area and a register of the roads.  This register must 
identify the category of every road, the level of every road that has a fixed level and other 
particulars prescribed under the Local Government Regulation 2012. 
 
Financial management systems are also addressed within the Local Government Act 
2009.  Of significance is the obligation to have prepared the following financial planning 
documents: 
- A 5-year corporate plan that incorporates community engagement; 
- A long-term asset management plan; 
- A long-term financial forecast; 
- An annual budget including revenue statement; and 
- An annual operational plan. 
Despite the depth of the Local Government Act 2009, there is no specific requirement 
relating to the strategic planning of transport related infrastructure.  It is inferenced within 
the long-term asset management plan and the local government principles.  It is 
concluded that given the ambiguity of legislated requirements for strategic planning, this 
gives flexibility to local governments in structuring plans to suit the local environment.  
 
 
4.1.1 Local Government Regulation 2012 
The Local Government Regulation 2012 is subordinate legislation to the Local 
Government Act 2009 and implemented the 2012 Queensland Government’s broader 
policy agenda of empowering local governments.  Promoting financial planning and 
accountability, the Local Government Regulation 2012 sets out the content provisions for 
a Council’s long-term asset management plan.  Section 168 of the regulation requires a 
local government’s long-term asset management plan must: 
- Provide for strategies to ensure the sustainable management of the asset 
mentioned in the local government’s asset register and the infrastructure of the 
local government; and 
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- State the estimate capital expenditure for renewing, upgrading and extending the 
assets for the period covered by the plan; and 
- Be part of, and consistent with, the long-term financial forecast. 
With regards to the road register, the regulation outlines further the requirements to 
record the lengths and widths of roads. 
 
 
4.2 Transport 
4.2.1 Transport Infrastructure Act 1994 
The overall objective of the Transport Infrastructure Act 1994 is to provide a regime that 
allows for and encourages effective integrated planning and efficient management of a 
system of transport infrastructure.  The focus is primarily state-level for the Department 
of Transport and Main Roads rather than local government; specifically for state-
controlled roads.  The Transport Infrastructure Act 1994 addresses a multiplicity of 
transport obligations including transport infrastructure strategies and implementation 
programs. 
 
 
4.2.2 Transport Operations (Road Use Management) Act 1995 
For Queensland, enabling the effective and efficient management of road use is the core 
objective of the Transport Operations (Road Use Management) Act 1995 (TORUM).  In 
addition to establishing a scheme to allow identification and performance standards of 
vehicles, establishment of road rules and compliance, TORUM addresses road 
management principles.  The development and content of road use management strategies 
are identified in TORUM.  However, again these responsibilities are targeted at the 
Queensland Government. 
 
 
4.2.3 Transport Planning and Coordination Act 1994 
The Transport Planning and Coordination Act 1994 aligns with the overall policy agenda 
of the Queensland Government.  The target of the legislation is to not only improve the 
economic, trade, and regional development performance of Queensland, but to also 
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enhance the quality of life of Queenslanders.  Such an outcome will be effected by 
achieving overall transport effectiveness and efficiency through strategic planning and 
management of transport resources.  The Transport Planning and Coordination Act 1994 
obliges the Queensland Government to develop a transport coordination plan to facilitate 
such an achievement. 
 
 
4.3 Works on Roads and Safety 
4.3.1 Manual of Uniform Traffic Control Devices 
The Manual of Uniform Traffic Control Devices (MUTCD) contains an array of 
standards and procedures relating to official traffic signs, signals, markings and devices 
for controlling vehicular and pedestrian traffic on roads.  The MUTCD’s Part 3 Works on 
Roads provides councils and other organisations carrying out works on roads a set of 
uniform practices for signing and delineating such work to promote safety.  Although the 
MUTCD is not law, the document acts under the legal authority of TORUM. 
 
 
4.3.2 Work Health and Safety Act 2011 
The Work Health and Safety Act 2011 (WHS Act) provides for a balanced and nationally 
consistent framework in an effort to secure the health and safety of workers and 
workplaces.  Construction sites are considered workplaces and the WHS Act is 
paramount to the undertaking of Council roadwork. 
 
 
4.3.3 Traffic Management for Construction or Maintenance Work Code of 
Practice 2008 
The Traffic Management for Construction or Maintenance Work Code of Practice 2008 is 
available to Council to support the management of workplace health and safety risks 
posed by traffic to road workers.  This code of practice is admissible in court proceedings 
under the Work Health and Safety Act 2011 and the Work Health and Safety Regulation 
2011. 
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5.0 Burdekin Research and Analysis 
5.1 Evaluation of Existing Road System 
An assessment of existing traffic conditions was vital to formulate material relevant to the 
Burdekin context.  The major stream of investigation was a sample of rural roads in the 
Burdekin; separated between sealed and unsealed. The expectation prior to the collection 
of data was that it would be a low-volume system and this was the principle area of 
interest, especially considering sustainability.  A data collection program was 
implemented in conjunction with an evaluation of the function of the road system.   
 
Figure 5.1 Sarah-Jane Lazzarini setting-up a traffic counter on the sealed Upper Haughton 
Road (7.1km from the Bruce Highway) 
 
Figure 5.2 Sarah-Jane Lazzarini setting-up a traffic counter on the unsealed McLellan Road 
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The following key information was obtained and reviewed: 
- Adopted road hierarchy system 
- Traffic volume counts 
- Traffic composition 
- Speed statistics 
- Accident history 
- Census data 
An assessment of the function fulfilled by each sampled road/street was determined from 
this information and the surrounding environment.  Future traffic conditions were also 
predicted, considering growth in the volume of traffic travelling through the Burdekin 
and the local network.  The first consideration being based upon historical highway traffic 
volumes and the latter on population projections.  Although primitive, an 
origin/destination analysis of traffic movements in select areas was also conducted to 
assimilate travel through the apparent road hierarchy. 
 
The majority of road reserves within the Burdekin are 100 links (approximately 20m) 
wide.  There are also a number of 150 links (approximately 30m) wide road reserves that 
were historically used as stock routes.  Furthermore, the urban centres of the Burdekin 
can be defined as grid networks.  Based on Brindle’s best intentions for arterial roads to 
form a grid and a tributary system reserved for local streets, in the Burdekin’s case, all 
roads would be arterial.  The formation of a grid network perhaps contributes to the 
inherent nature of speeding in the Burdekin, as will be revealed in the subsequent data 
analysis. 
 
 
5.1.1 Adopted Road Hierarchy System 
The current road hierarchy in the Burdekin was adopted by Council in the 1990s.  It is 
consistent with the two-class system with the following two classifications - arterial and 
local (refer Appendix B).  Although adopted to be fitting at the time, 20 years have 
passed and an exploration into whether or not it’s still current today will be explored.  It 
is surmised that, as discovered in the literature review, a realistic hierarchy requires 
additional categories to recognise the multiplicity of functions prevalent in the area. 
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5.1.2 Rural Traffic - Sealed 
It’s clear that the literature suggests the economic value of sealing rural roads that can 
enhance agricultural investment.  However, sealing does come at a significant cost, 
especially when distant from urban centres and material stockpiles.  It is of value to 
assess the characteristics of the sealed rural roads in the area and compare to the unsealed 
rural road data.  A sample of 20 sealed roads in the rural zoned area of Burdekin Shire 
had traffic counters installed to collect data to analyse and compare to other road types in 
the district.  The traffic data extracted for each sample plus the following features are 
presented in Table 5.1: 
- Seal width (m) 
- Length of block (distance between cross or t-intersections along where traffic 
counter was installed) 
- Number of  properties within that block 
- Number of properties with buildings 
These additional features were recorded for each sample during the data collection phase 
so an analysis could be undertaken to assess any apparent relationships.  Data collection 
sites were located within homogeneous segments of road that demonstrate a uniform road 
environment so that as best as practicable, be representative of the general traffic 
conditions within the particular block.  There were a number of setbacks with the 
collection of data with traffic counter tubes being cut (refer Figure 5.3) by tractor 
mowers, motorists and not being notified of the damage immediately.  
 
 
Figure 5.3 Damaged traffic counter on Maidavale Road 
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It was surprising that when fixing the traffic counter installation, members of the public 
stopped to say that the tubes had been cut for some time and wondered why it had taken 
so long for them to be fixed.  In all cases the community members hadn’t alerted Council 
previously.  Furthermore, no mowing contractors had notified Council of accidentally 
cutting the counter tubes.  A conclusion from this experience is that public awareness of 
the functions of Council activities and encouragement to contact Council to report 
equipment defects could be enhanced. 
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Table 5.1 Rural traffic counter sites data (sealed) 
 
  
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Posted 
Speed km/h
85th Percentile 
Speed km/h
15km/h 
Pace
% of Vehicles 
in Pace
Mean 
Exceeding km/h
Mean % Exceeding 
Posted Speed
% of Vehicles 
Speeding
Seal Width 
(m)
Length of 
Block (m)
No. of Properties 
in Block
No. of Properties 
with Buildings
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 100 89.6 - - 109.4 9.4 5 5 2300 12 4
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 50 72 54-69 56.9 65.1 30.2 87.5 7.2 2751 11 6
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 100 109.8 92-107 41.8 109.5 9.5 40.9 6.1 13079 26 1
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 100 101 85-100 33.7 107.7 7.7 18.4 7.6 6562 17 8
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 100 79.6 61-76 31.3 108.6 8.6 1 7.6 10042 25 10
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 100 83.5 69-84 31.9 104.6 4.6 1.2 7.2 1673 7 4
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 100 92.5 74 -89 46.3 106.1 6.1 5.4 7.6 5846 39 27
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 60 62.5 46-61 61 64.9 8.2 24.9 6.1 2666 11 3
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 100 105.9 91-106 45 107.5 7.5 32 8 3221 10 6
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 100 100.8 86-101 46.2 106 6.0 17.2 8.2 4066 15 9
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 100 97.6 76-91 37.7 107.2 7.2 11.7 5.8 3422 21 12
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 100 95.8 63-78 31.5 106.9 6.9 9.1 5.7 3871 40 14
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 100 88.9 69-84 38.4 107.1 7.1 4.1 7.5 4427 21 11
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 70 88.6 67-82 47.4 82.4 17.7 69.9 5.2 3125 25 14
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 100 101.2 82-97 39.7 108.8 8.8 17.7 7.6 4800 35 21
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 100 105.5 90-105 54.2 107.1 7.1 33.7 7.2 4415 19 9
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 100 95.4 77-92 49.9 106.2 6.2 8.7 5.6 1669 5 0
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 60 94.7 76-91 48.5 83.9 39.8 94.7 5.5 2692 19 6
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 100 100.7 83-98 38.5 107.3 7.3 16.8 6.3 3068 27 15
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 100 93.3 77-92 50.7 105.3 5.3 5.3 6.3 2944 11 2
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The sample has been listed in ascending order according to A.D.T. to establish the extent 
of traffic impact.  Upon assessment, the values range from an A.D.T. of 56 to 857.  The 
sample could be split in to >300 A.D.T. and <300 A.D.T. almost straight through the 
middle.  Those roads typically with an A.D.T. >300 also currently serve multiple 
functions including: 
- Access  
- External traffic carrying (e.g. alternate route to Townsville) 
- Industry use (e.g. Wilmar siding/s along road length) 
- Connect local communities (e.g. Ayr  Brandon, Ayr  Rita Island) 
The Austroads Vehicle Classification system was utilised in the analysis and is shown in 
Appendix C.  For every road that had a traffic counter installed, Class 1 was the highest 
frequency of vehicle class.  There is also a trend that the second highest vehicle class is 3 
for A.D.T. >300, with the only exception being Rita Island Road.  Furthermore, Class 2 
and 4 were the third and fourth most frequent classes respectively for A.D.T >300.  On 
the other hand, the A.D.T. <300 split does not demonstrate such a strong class frequency 
reflection. 
 
Speed parameters within the data were also investigated.  There did not appear to be a 
specific relationship between A.D.T. and speeding; speeding was apparent across the 
entire sealed rural road data sites.  Firstly, lower speed limit zones in rural areas (i.e. less 
than 100km/h) demonstrated the highest disregard for the speed limit regulatory signage.  
This has been assessed on the amount at which the posted speed limit was exceeded by.  
Table 5.2 identifies the average percentage to which the traffic on these lower speed zone 
road segments exceeded the posted speed limit.  The percentage of vehicles speeding was 
also considered for these roads.   
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Table 5.2 Low speed rural traffic counter sites data (sealed) 
 
  
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Posted 
Speed km/h
85th Percentile 
Speed km/h
15km/h 
Pace
% of Vehicles 
in Pace
Mean 
Exceeding km/h
Mean % Exceeding 
Posted Speed
% of Vehicles 
Speeding
Seal Width 
(m)
Length of 
Block (m)
No. of Properties 
in Block
No. of Properties 
with Buildings
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 50 72 54-69 56.9 65.1 30.2 87.5 7.2 2751 11 6
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 60 62.5 46-61 61 64.9 8.2 24.9 6.1 2666 11 3
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 70 88.6 67-82 47.4 82.4 17.7 69.9 5.2 3125 25 14
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 60 94.7 76-91 48.5 83.9 39.8 94.7 5.5 2692 19 6
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It is the conclusion that the percentage of vehicles speeding is excessive in these lower 
speed zones.  Almost 95% of vehicles on Ivory Road sampled did not abide the speed 
limit; closely followed by Phillips Camp Road at 87.5%.  Ultimately, three out of the four 
sealed rural roads analysed with a speed limit less than 100km/h had 70% or more 
vehicles speeding; a staggering result.  The presence of the reduced speed limits in these 
cases is due to either:  
- Proximity to built-up area 
- Geometric considerations 
- Presence of nearby roundabout 
 
The vehicle speeds that exceed the posted speed limit may be affected by other factors 
like: 
- The degree of risk the drivers accept 
- Driver’s experience that policing/enforcement of speed limits in the area is 
minimal 
- External factors (e.g. in a hurry, running late) 
- Validity of posted speed limit 
The length of the road block were similar for each case, however Sexton Highway had 
the largest amount of properties per block and number of properties with structures.  So 
out of the selection sampled, it would appear to be more built-up and would expect to 
have the least amount of speeding.  However, it did not as Groper Creek Road had 
reduced percentage of vehicles speeding and average percentage exceeding the posted 
speed limit by more than 50% in comparison. 
 
Furthermore, Phillips Camp Road and Ivory Road had traffic with the highest disregard 
for the speed limit.  Each had reduced speed limits due to a sharp corner and a large rural 
roundabout respectively and both were also approaching a lengthy straight section of road 
in the opposite direction to the geometric change.  The seal width did not appear to 
impact upon speeding for this lower speed zone analysis as the two highest cases for 
speeding each had 5.5m and 7.2m wide roads respectively.  Phillips Camp Road and 
Ivory Road exceed the speed limit by over 30%.  Whereas Groper Creek Road and 
Sexton Highway by less than 18%, yet they are closer to townships than the other two 
sampled. 
 
53 
 
Also, Groper Creek Road and Ivory Road shared the same posted speed limit of 60km/h, 
and yet had markedly different results relating to speed adherence.  Additionally, the seal 
width and road environment factors recorded were similar as well.  The below figures 
capture the locations in question. 
 
 
Figure 5.4 Groper Creek Road traffic counter site (Burdekin Shire Council 2016) 
 
The top part of Figure 5.4 faces north towards Groper Creek township and the bottom 
displays the sign the traffic counter was attached to.  At this location the traffic counter 
was 150m from the entrance to the township and 200m into the 60km/h speed zone (refer 
Figure 5.5). 
 
 
Figure 5.5 60km/h speed zone of Groper Creek Road site (Burdekin Shire Council 2016) 
 
On the other hand, the Ivory Road traffic counter was 65m into the 60km/h speed zone 
that was signed 310m prior to the intersection roundabout control. 
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Figure 5.6 Ivory Road traffic counter site (Burdekin Shire Council 2016) 
 
It can be concluded that given the similarity of the sites, the disparity between the extents 
of speeding between the two could be linked to destination.  For instance, the Groper 
Creek Road location is nearing a township adjacent to a water course (refer Figure 5.7) 
and therefore the start of trip/end of trip is very near. 
 
 
Figure 5.7 Aerial view of Groper Creek Road traffic counter site near township 
 
Whereas for the Ivory Road location it is in the midst of an agricultural setting, relatively 
distant from an explicit destination compared to the Groper Creek scenario (refer Figure 
5.8). 
GROPER CREEK 
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Figure 5.8 Aerial view of Ivory Road traffic counter site in the midst of an agricultural 
setting 
 
Furthermore, according to the Manual of Uniform Traffic Control Devices – Speed 
Control, there is no absolute minimum length for a 60km/h speed zone.  The results 
collected at Ivory Road support the manual’s notion that the length of the reduced speed 
zone approaching an intersection shall not typically exceed 300m.  There is minimum 
compliance in this instance and thus the treatment is ineffective. 
 
Returning to the entire sample of sealed rural roads, it was recorded that 11 out of the 20 
sampled roads had 85th percentile speeds that exceeded the posted speed limit.  Three out 
of the 11 however had a 15km/h pace that was within the posted speed limit.  The 
remaining 8 were split evenly between the A.D.T. <300 and A.D.T. > 300. 
Ivory Road Traffic Counter 
Location 
AYR BRANDON 
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Austroads (2010) inform practitioners that the first requirement in undertaking a 
geometric design task is to establish the operating speed; which typically provides some 
margin over the proposed speed limit.  The operating speed referred to in the Austroads 
guides is the 85th percentile speed at a time when traffic volumes are low, and drivers are 
free to choose the speed at which they travel.  Given the low volume nature of Burdekin 
roads, the entire data set period can be included in the assessment of this value.  In some 
sampled cases, the margin of speeding is very high.  However, most of the results 
demonstrate a margin less than 10% of the posted speed limit.  This is perhaps why 
Austroads (2010) emphasize that road designers are required to obtain rigorous estimates 
of the 85th percentile vehicle operating speeds for each element of the road as the design 
speed of every element is to either equal or be greater than that value. 
 
The results indicate that for those roads whose upper limit of the 15km/h pace and 85th 
percentile speed exceeded the posted speed limit had higher percentages of vehicles 
speeding compared to the rest of the sampled data.  In that assessment of the higher 
percentages, half of the sites had greater than 40% of the vehicles speeding.  The data 
also confirms the typical desired speed for rural roads within flat terrain published by 
Austroads (2010), with all of the mean values exceeding the 100km/h speed limits close 
to or less than 110km/h. 
 
Table 5.3 Typical desired speed for rural roads on which vehicle speeds are influenced by the 
horizontal alignment (Austroads 2010) 
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5.1.3 Rural Traffic - Unsealed 
A common theme evident whilst researching LVR literature was the challenges relating 
to unsealed rural roads.  Notably apparent in the analysis of the 10 unsealed rural road 
data collection sites (refer Table 5.4) was that speed did not predominate as an issue.  
There was only one case (Day Road) where the 85th percentile speed was greater than the 
posted speed limit of 100km/h, at 101.5km/h, however the upper limit of the 15km/h pace 
was 93km/h.  In addition, 40% of the sampled roads did not have any vehicle exceed the 
speed limit during the data collection period.  The conclusion is that the unsealed 
condition of the road contributes to reduced travel speed. 
 
Furthermore, with the exception of Day Road, the carriageway widths were also equal to 
or less than 6.5m, of which 50% were less than 6m.  It is believed that the cross-section 
width does not contribute to the speed parameter conclusion as much as the unsealed 
condition.  This is because of the unlikeliness to have opposing traffic at the same time 
given the extremely low volume nature of the sampled roads. 
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Table 5.4 Rural traffic counter sites data (unsealed) 
 
 
Road A.D.T.
Highest % 
Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Posted 
Speed km/h
85th Percentile 
Speed km/h
15km/h 
Pace
% of Vehicles 
in Pace
Mean 
Exceeding km/h
Mean % Exceeding 
Posted Speed
% of Vehicles 
Speeding
Carriageway 
Width (m)
Length of 
Block (m)
No. of Properties 
in Block
No. of Properties 
with Buildings
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 100 72 57-72 41.9 0 0 0 4 903 2 1
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 100 69.1 50-65 42.9 0 0 0 6.5 4205 16 7
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 100 101.5 78-93 30.5 108.7 8.7 18.5 7 3223 5 3
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 100 85.3 63-78 40.3 103.6 3.6 2.1 5.5 4684 12 8
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 100 53.5 38-53 52.2 0 0 0 5.2 4595 34 28
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 100 94 73-88 42.5 107.4 7.4 8.2 5.8 9957 6 0
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 100 96 75-90 46.7 105.2 5.2 6.8 6 15959 9 1
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 100 79.4 61-76 50.1 106.5 6.5 0.6 6 6505 20 5
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 100 72.7 - - 0 0 0 6.5 2300 12 4
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 100 76.3 59-74 47.6 101.6 1.6 0.1 6 2958 19 12
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Considering the data for the unsealed analysis, A.D.T. ranged from 18-109 vehicles.  
Interestingly, there is again a definitive split in relation to A.D.T. midway through the 
sampled roads.  This split can be defined to be <50 and >50 A.D.T. and highlights a 
potential relationship involving traffic external to the area.  Traffic counters were 
installed along five roads that led to creeks that are frequented for recreational fishing 
(refer Table 5.5).   
 
Table 5.5 Road A.D.T. data that led to creeks 
Road A.D.T. 
Beachmount Road 91 
Jerona Road 91 
Old Wharf Road 98 
Phillips Camp Road 103 
Groper Creek Road 221 
 
 
Although the data for Phillips Camp Road has been assessed under the sealed category, 
the majority of the road that leads to the creek boat ramp landing is unsealed.  It is 
concluded that Groper Creek Road, which is bitumen sealed the entire length, has more 
than double the A.D.T. than its four unsealed counterparts have.  It could be concluded 
that the improved road condition contributes to enticing visitors to the area rather than 
other fishing spots.  Furthermore, the unsealed roads that lead to the local creeks have at 
least double the A.D.T. than their unsealed counterparts that don’t.  This illustrates the 
impact non-local traffic has to the unsealed road A.D.T. in a local area. 
 
Donadon Road and Lena Road also had A.D.T. of 100 and 109 respectively and were the 
only unsealed roads in the >50 A.D.T. split that didn’t lead to local fishing spots.  These 
figures compared to the lower A.D.T. unsealed road samples can be attributed to their 
close proximity to townships (<5km).  Similarly to the sealed analysis, Class 1 was the 
most frequent vehicle class and a larger sample would better enable a definitive 
relationship assessment between A.D.T. and remaining class frequencies.  Nevertheless, 
Class 3, 2 and 4 were the subsequent recurring classes respectively.  
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5.1.4 Rural Traffic – Sealed/Unsealed Comparison 
A comparison of the sealed and unsealed traffic data was undertaken to ascertain any 
apparent criteria for sealing.  Table 5.6 identifies the specific features considered in this 
evaluation (note cells with grey infill are the unsealed roads) and is tabulated according to 
A.D.T. in ascending order. 
 
Table 5.6 Rural sealed/unsealed data tabulated according to A.D.T. 
 
 
Firstly, noting that Donadon Road and Phillips Camp Road have a high proportion of 
unsealed road segments, the unsealed roads sampled have the least values for A.D.T. and 
is unsurprising.  It is interesting that the sealed segment of Donadon Road actually has 
less traffic than the unsealed segment; a difference of 44 vehicles per day (44% less).  
Additionally, the low and high ends of the A.D.T. have around an 80% frequency of 
Class 1 vehicles, whilst the mid-range (between 100-300 A.D.T.) has approximately a 
65% frequency of Class 1 vehicles.  This highlights that these rural roads have increased 
traffic attributed to agricultural freight movement, rather than local access or traffic 
carrying, which is further validated by the typical increased distance to the nearest urban 
centre. 
 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
Block Length ∕No. 
of Properties with 
Buildings
Distance from 
Nearest 
Township 
(km)
Distance to 
Nearest Urban 
Centre; Ayr or 
Home Hill (km)
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1 903 10 39
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7 601 6 16
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3 1074 20 30
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8 586 8 8
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28 164 5 17
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4 575 4 4
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0 0 8 24
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1 15959 6 37
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5 1301 10 10
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4 575 4 4
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6 459 3 18
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12 247 1 20
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1 13079 22 28
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8 820 16 32
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10 1004 7 33
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4 418 12 44
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27 217 7 36
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3 889 1 12
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6 537 12 44
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9 452 8 40
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12 285 8 8
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14 277 8 10
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11 402 1 9
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14 223 1 7
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21 229 7 8
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9 491 1 36
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0 0 7 7
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6 449 7 9
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15 205 4 4
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2 1472 4 10
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The amount of roads and associative class are listed for each frequency level tabulated in 
Table 5.7 for sealed and Table 5.8 for unsealed.  For each frequency heading, the peak 
recurring class and its percentage representation of the road dataset is tabulated. 
 
Table 5.7 Class frequencies of sealed rural sites 
Sealed Rural Roads Sample - 20 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 
3rd Highest % 
Class 
4th Highest % 
Class 
20 Class 1 13 Class 3 7 Class 2 9 Class 4 
  4 Class 2 6 Class 3 6 Class 2 
  3 Class 5 4 Class 9 3 Class 6 
      1 Class 4 1 Class 5 
      1 Class 5 1 Class 10 
      1 Class 8   
100% Class 1 65% Class 3 35% Class 2 45% Class 4 
 
 
Table 5.8 Class frequencies of unsealed rural sites 
Unsealed Rural Roads Sample - 10 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 3rd Highest % Class 
4th Highest % 
Class 
10 Class 1 6 Class 3 4 Class 2 5 Class 4 
   3 Class 2 4 Class 3 2 Class 6 
   1 Class 5 1 Class 5 1 Class 10 
      1 Class 9 1 Class 9 
         1 Class 2 
100% Class 1 60% Class 3 40% Class 2 & 3 50% Class 4 
 
 
Remarkably, the peak traffic composition proportion for each descending class frequency 
is similar for sealed and unsealed.  Class 1 represented a 100% of the highest recurring 
class for both sealed and unsealed.  The next most frequent total was Class 3 at 60 and 
65% representation for both sealed and unsealed respectively.  For sealed, this was 
followed by Class 2 at 35% of the sample for the third most recurring class, with Class 3 
not far behind at 30%.  The unsealed sample highlighted this closeness as well with both 
Class 2 and Class 3 equalling for the third highest class at 40% of the sample apiece. 
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Moreover, a decreasing proportion trend is apparent for each descending frequency level 
until the fourth highest percentage class.  At this point, for both sealed and unsealed the 
proportion increases 10% points to 45% and 50% respectively, with Class 4 as the vehicle 
type.  The next step undertaken in the analysis was to see if there was a relationship 
present comparative to block length and the number of properties within that block.  It 
was determined that the unsealed roads may represent areas where properties with 
buildings in proportion to the road block length are sparse.  Thus, the block length was 
divided by the number of properties with buildings and sorted from smallest to largest 
(refer Table 5.9).  Naturally, the Giddy Road and Beachmount Road length would be 
divisible by zero as no buildings were present in the segment.  As expected, the larger 
values of this calculation indicate the disparity of buildings along the section of road 
under consideration and could justify being unsealed.     
 
Table 5.9 Rural sealed/unsealed data tabulated according to ratio of block length to 
properties with buildings
 
 
Justifiably in this instance, most of the unsealed roads are found at the bottom of the table 
as they had large values for block length/properties with buildings; particularly noticeable 
once a value is >550.  There were a small proportion of sealed roads amongst the 
unsealed at the bottom of the table.  However, each had one or more of the following 
criteria: 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
Block Length ∕No. 
of Properties with 
Buildings
Distance from 
Nearest 
Township 
(km)
Distance to 
Nearest Urban 
Centre; Ayr or 
Home Hill (km)
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0 N/A 8 24
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0 N/A 7 7
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28 164 5 17
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15 205 4 4
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27 217 7 36
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14 223 1 7
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21 229 7 8
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12 247 1 20
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14 277 8 10
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12 285 8 8
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11 402 1 9
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4 418 12 44
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6 449 7 9
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9 452 8 40
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6 459 3 18
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9 491 1 36
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6 537 12 44
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4 575 4 4
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4 575 4 4
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8 586 8 8
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7 601 6 16
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8 820 16 32
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3 889 1 12
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1 903 10 39
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10 1004 7 33
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3 1074 20 30
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5 1301 10 10
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2 1472 4 10
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1 13079 22 28
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1 15959 6 37
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- Lower percentage of Class 1 vehicles as the highest frequency class – primarily 
agricultural serving roads 
- Link between townships 
The final phase in the comparison between sealed and unsealed rural roads was to sort the 
data according to distance from a Burdekin urban centre (the closer of either Ayr or 
Home Hill) and then to the nearest township (i.e. smaller settlements like Giru, Brandon, 
Mt Kelly). 
 
Table 5.10 Rural sealed/unsealed data tabulated according to distance from a Burdekin 
urban centre 
 
 
Based on this, the further away an unsealed road is from a major urban centre, the more 
justifiable it could be to choose not to seal.  Of the unsealed segments analysed, half are 
greater than 20km from an urban centre.  There are several sealed segments at the bottom 
of the list given this method of sorting, however again demonstrate the reduced 
percentage of Class 1 vehicles as the highest frequency.  The relationship between 
distance to an urban centre and A.D.T. are mixed and don’t definitively indicate that the 
further away the less traffic is experienced. 
 
Finally, the list was sorted by increasing distance from the nearest township (refer Table 
5.11).  This has the unsealed road segments more spread out amongst the sealed samples 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
Block Length ∕No. 
of Properties with 
Buildings
Distance from 
Nearest 
Township 
(km)
Distance to 
Nearest Urban 
Centre; Ayr or 
Home Hill (km)
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4 575 4 4
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4 575 4 4
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15 205 4 4
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0 N/A 7 7
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14 223 1 7
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8 586 8 8
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12 285 8 8
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21 229 7 8
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11 402 1 9
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6 449 7 9
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2 1472 4 10
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14 277 8 10
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5 1301 10 10
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3 889 1 12
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7 601 6 16
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28 164 5 17
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6 459 3 18
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12 247 1 20
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0 N/A 8 24
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1 13079 22 28
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3 1074 20 30
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8 820 16 32
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10 1004 7 33
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27 217 7 36
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9 491 1 36
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1 15959 6 37
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1 903 10 39
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9 452 8 40
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4 418 12 44
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6 537 12 44
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in the list.  Sealed segments which are the furthest from the nearest townships at the 
bottom of the list are consistent with the reduced percentage of Class 1 vehicles as the 
highest frequency and increased proportion percentage of commercial agricultural 
vehicles.  
 
Table 5.11 Rural sealed/unsealed data tabulated according to distance from the nearest 
township 
 
 
 
5.1.5 Urban Traffic 
The urban centres in the Burdekin are well established with all roads being sealed and the 
majority having kerb and channel.  As such, widths and prioritisation is typically already 
established in the existing urban road environment.  Intersection control is managed by 
right of way, signage or roundabout.  Given the nature of the investigation, the primary 
objective to analysing a sample of urban road traffic data is to assess what are the 
prevailing features and how does it compare to the rural findings. 
 
Table 5.12 represents the data collated for the urban sample.  There is a definitive split in 
A.D.T. of <1000 vehicles and >1000 vehicles.  Seven out of the eight urban roads 
analysed had an 85th percentile speed greater than the 50km/h posted speed limit.  In all 
cases except Airdmillan Road, which is on the outskirts of Ayr and leads to rural area, the 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
Block Length ∕No. 
of Properties with 
Buildings
Distance from 
Nearest 
Township 
(km)
Distance to 
Nearest Urban 
Centre; Ayr or 
Home Hill (km)
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11 402 1 9
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3 889 1 12
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12 247 1 20
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14 223 1 7
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9 491 1 36
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6 459 3 18
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4 575 4 4
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4 575 4 4
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2 1472 4 10
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15 205 4 4
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28 164 5 17
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7 601 6 16
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1 15959 6 37
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0 N/A 7 7
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27 217 7 36
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6 449 7 9
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10 1004 7 33
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21 229 7 8
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0 N/A 8 24
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14 277 8 10
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8 586 8 8
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12 285 8 8
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9 452 8 40
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1 903 10 39
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5 1301 10 10
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4 418 12 44
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6 537 12 44
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8 820 16 32
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3 1074 20 30
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1 13079 22 28
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mean exceeding speed was less than 60km/h.  Furthermore, reviewing the percentage of 
vehicles that sped during the data collection highlights the systemic nature of speeding in 
the town, with more than half of the sampled roads having more than 67% speeding; 
Airdmillan Road had the highest at 89%.  The seal width dimension did not appear to 
impact upon the percentage of vehicles speeding.  The narrowest, Gibson Street with a 
width of 6m, had 68.4% of vehicles speeding.  Whereas the widest, Macmillan Street 
being 20.8m wide, had 69.3%.  Typically, the block length divided by the number of 
properties with access to buildings had a value of 40; signifying the level of building 
density in the urban environment. 
 
Once more the amount of roads and associative class are listed for each frequency level 
recorded in Table 5.13.  For each frequency heading, the peak recurring class and its 
percentage representation of the road data set is tabulated.  The urban traffic composition 
could be described as specific upon reviewing Table 5.13.  Both the highest and fourth 
highest frequency class had one vehicle type present.  The second and third highest 
recurring vehicle class having two types present.  Predictably, Class 1 was the dominant 
recurring vehicle class, followed by Class 3, Class 2 and Class 4 respectively. 
 
The Burdekin Advocate (Kelly 2016) reported that one of the longest running urban 
issues is the lack of parking in the Ayr CBD.    According to Council, this is the 
perception of shoppers who lodge complaints at BSC.    Knowing this was an ongoing 
issue, the research monitored parking in the CBD and found that generally, parking 
spaces were available and at peak times only a short walking distance away. 
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Table 5.12 Urban traffic counter sites data 
 
 
 
Table 5.13 Class frequencies of urban sites 
Urban Roads Sample - 8 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 
3rd Highest % 
Class 
4th Highest % 
Class 
8 Class 1 7 Class 3 7 Class 2 8 Class 4 
   1 Class 2 1 Class 3   
100% Class 1 87.5% Class 3 87.5% Class 2 100% Class 4 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Posted 
Speed km/h
85th Percentile 
Speed km/h
15km/h 
Pace
% of Vehicles 
in Pace
Mean 
Exceeding km/h
Mean % Exceeding 
Posted Speed
% of Vehicles 
Speeding
Seal 
Width (m)
Length of 
Block (m)
No. of Properties 
in Block
No. of Properties with 
Access to Buildings
Darwin Street 131 94 (Class 1) 4.4 (Class 3) 1.4 (Class 2) 0.1 (Class 4) 50 45.2 29-44 63.1 55.3 10.6 7.4 8.1 836 26 25
Adelaide Street 344 88.8 (Class 1) 7.3 (Class 3) 3 (Class 2) 0.6 (Class 4) 50 60.3 44-59 53.7 58 16 55.7 6.2 477 9 7
Gibson Street 360 88.2 (Class 1) 5.3 (Class 3) 3.8 (Class 2) 1.6 (Class 4) 50 62.6 - - 58.87 17.74 68.4 6 369 13 10
Drysdale Street 1061 89.4 (Class 1) 8 (Class 3) 1.5 (Class 2) 0.4 (Class 4) 50 60 45-60 64.8 58 16 58.7 9.5 424 22 20
Norham Road 1156 87.6 (Class 1) 7.6 (Class 3) 3.1 (Class 2) 0.5 (Class 4) 50 63 46-61 60.7 58.9 17.8 67 12.4 266 15 15
Airdmillan Road 1214 86.7 (Class 1) 4.9 (Class 2) 4.6 (Class 3) 2.4 (Class 4) 50 70.2 - - 62.8 25.6 89 7.8 247 11 8
Macmillan Street 1231 89.8 (Class 1) 6.8 (Class 3) 2.3 (Class 2) 0.3 (Class 4) 50 61.6 44-64 80.2 57.8 15.6 69.3 20.8 758 26 23
Wickham Street 1428 89.1 (Class 1) 6 (Class 3) 2.1 (Class 2) 1.8 (Class 4) 50 60.8 44-64 79.7 57.46 14.92 67.9 19.3 722 23 23
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5.1.6 Traffic – Rural/Urban Comparison 
Although the amount of sampled roads for each category assessed could not be equal 
given the constraints presented by time, the patterns apparent when assessing each 
category individually appeared conclusive.  In the three assessments (replicated in Table 
5.14 below), the same vehicle type for each respective level of recurrence was 
determined.  The principal vehicle type being Class 1 followed by Class 3 then Class 2 
and finally Class 4. 
 
Table 5.14 Class frequencies of all sites 
Sealed Rural Roads Sample - 20 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 
3rd Highest % 
Class 
4th Highest % 
Class 
20 Class 1 13 Class 3 7 Class 2 9 Class 4 
  4 Class 2 6 Class 3 6 Class 2 
  3 Class 5 4 Class 9 3 Class 6 
      1 Class 4 1 Class 5 
      1 Class 5 1 Class 10 
      1 Class 8   
100% Class 1 65% Class 3 35% Class 2 45% Class 4 
 
Unsealed Rural Roads Sample - 10 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 3rd Highest % Class 
4th Highest % 
Class 
10 Class 1 6 Class 3 4 Class 2 5 Class 4 
   3 Class 2 4 Class 3 2 Class 6 
   1 Class 5 1 Class 5 1 Class 10 
      1 Class 9 1 Class 9 
         1 Class 2 
100% Class 1 60% Class 3 40% Class 2 & 3 50% Class 4 
 
Urban Roads Sample - 8 Data Sites 
Highest % 
Class 
2nd Highest % 
Class 
3rd Highest % 
Class 
4th Highest % 
Class 
8 Class 1 7 Class 3 7 Class 2 8 Class 4 
   1 Class 2 1 Class 3   
100% Class 1 87.5% Class 3 87.5% Class 2 100% Class 4 
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Compiling the rural and urban traffic data together, the table was then sorted according to 
ascending A.D.T. and is presented in Table 5.15 below (note urban roads have green 
infill). 
 
Table 5.15 Rural/urban data tabulated according to A.D.T. 
 
 
As expected, the majority of urban roads sampled have the highest A.D.T., unsealed rural 
the lowest, sealed rural in the middle with a select few of each interspersed.  There was 
204 vehicles of A.D.T. separating the busiest sealed rural road sampled (Fiveways Road) 
to the adjacent urban road A.D.T. (Drysdale Street).  It was also noticeable that all urban 
streets had block lengths less than their rural counterparts (refer Table 5.16). 
  
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8
Darwin Street 131 94 (Class 1) 4.4 (Class 3) 1.4 (Class 2) 0.1 (Class 4) 10.6 7.4 8.1 836 26 25
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12
Adelaide Street 344 88.8 (Class 1) 7.3 (Class 3) 3 (Class 2) 0.6 (Class 4) 16 55.7 6.2 477 9 7
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14
Gibson Street 360 88.2 (Class 1) 5.3 (Class 3) 3.8 (Class 2) 1.6 (Class 4) 17.74 68.4 6 369 13 10
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2
Drysdale Street 1061 89.4 (Class 1) 8 (Class 3) 1.5 (Class 2) 0.4 (Class 4) 16 58.7 9.5 424 22 20
Norham Road 1156 87.6 (Class 1) 7.6 (Class 3) 3.1 (Class 2) 0.5 (Class 4) 17.8 67 12.4 266 15 15
Airdmillan Road 1214 86.7 (Class 1) 4.9 (Class 2) 4.6 (Class 3) 2.4 (Class 4) 25.6 89 7.8 247 11 8
Macmillan Street 1231 89.8 (Class 1) 6.8 (Class 3) 2.3 (Class 2) 0.3 (Class 4) 15.6 69.3 20.8 758 26 23
Wickham Street 1428 89.1 (Class 1) 6 (Class 3) 2.1 (Class 2) 1.8 (Class 4) 14.92 67.9 19.3 722 23 23
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Table 5.16 Rural/urban data tabulated according to ratio of block length to properties with 
buildings 
 
 
 
5.1.7 Crash History 
Safety is forefront in all matters of engineering work.  It’s important to measure how the 
existing road network performs in relation to documented traffic incidents.  Crash history 
data within the Burdekin Shire Local Government Area has been obtained from DTMR 
Data Analysis for the following severity types and corresponding date range: 
- Fatal Crashes – 1 January 2006 to 31 December 2013 
- Hospitalisation Crashes – 1 January 2006 to 30 September 2013 
- Non-serious Casualty (Medical Treatment and Minor Injury) Crashes – 1 January 
2006 to 31 December 2011 
- Property Damage Only Crashes – 1 January 2006 to 31 December 2010 
Road A.D.T. Highest % Class
2nd Highest % 
Class
3rd Highest % 
Class
4th Highest % 
Class
Mean % 
Exceeding 
Posted 
Speed
% of 
Vehicles 
Speeding
Seal 
Width 
(m)
Length 
of Block 
(m)
No. of 
Properties in 
Block
No. of 
Properties 
with Buildings
Airdmillan Road 1214 86.7 (Class 1) 4.9 (Class 2) 4.6 (Class 3) 2.4 (Class 4) 25.6 89 7.8 247 11 8
Norham Road 1156 87.6 (Class 1) 7.6 (Class 3) 3.1 (Class 2) 0.5 (Class 4) 17.8 67 12.4 266 15 15
Gibson Street 360 88.2 (Class 1) 5.3 (Class 3) 3.8 (Class 2) 1.6 (Class 4) 17.74 68.4 6 369 13 10
Drysdale Street 1061 89.4 (Class 1) 8 (Class 3) 1.5 (Class 2) 0.4 (Class 4) 16 58.7 9.5 424 22 20
Adelaide Street 344 88.8 (Class 1) 7.3 (Class 3) 3 (Class 2) 0.6 (Class 4) 16 55.7 6.2 477 9 7
Wickham Street 1428 89.1 (Class 1) 6 (Class 3) 2.1 (Class 2) 1.8 (Class 4) 14.92 67.9 19.3 722 23 23
Macmillan Street 1231 89.8 (Class 1) 6.8 (Class 3) 2.3 (Class 2) 0.3 (Class 4) 15.6 69.3 20.8 758 26 23
Darwin Street 131 94 (Class 1) 4.4 (Class 3) 1.4 (Class 2) 0.1 (Class 4) 10.6 7.4 8.1 836 26 25
McLellan 18 83.1 (Class 1) 10.3 (Class 5) 2.8 (Class 3) 2.3 (Class 4) 0 0 4 903 2 1
Giddy Road 642 85.5 (Class 1) 8.5 (Class 3) 3.6 (Class 2) 1.2 (Class 4) 6.2 8.7 5.6 1669 5 0
Bahr Road 150 42.7 (Class 1) 25.1 (Class 5) 14.8 (Class 8) 5.9 (Class 10) 4.6 1.2 7.2 1673 7 4
Donadon Road 100 75.8 (Class 1) 10.1 (Class 3) 6.3 (Class 5) 2.8 (Class 2) 0 0 6.5 2300 12 4
Donadon Road 56 84.7 (Class 1) 9.9 (Class 3) 3 (Class 4) 1.3 (Class 2) 9.4 5 5 2300 12 4
Groper Creek Road 221 78 (Class 1) 10.8 (Class 2) 8.5 (Class 3) 1.7 (Class 6) 8.2 24.9 6.1 2666 11 3
Ivory Road 770 84.5 (Class 1) 8.1 (Class 3) 3.2 (Class 2) 2.8 (Class 4) 39.8 94.7 5.5 2692 19 6
Phillips Camp Road 103 68.2 (Class 1) 21.4 (Class 2) 6.9 (Class 3) 2.8 (Class 6) 30.2 87.5 7.2 2751 11 6
Fiveways Road 857 83.4 (Class 1) 10.3 (Class 3) 3.1 (Class 2) 1.5 (Class 4) 5.3 5.3 6.3 2944 11 2
Lena Road 109 85.4 (Class 1) 7.9 (Class 3) 2.1 (Class 9) 1.9 (Class 4) 1.6 0.1 6 2958 19 12
Klondyke Road 824 85.1 (Class 1) 10.9 (Class 3) 2 (Class 2) 1.1 (Class 4) 7.3 16.8 6.3 3068 27 15
Sexton Highway 411 83 (Class 1) 7.2 (Class 3) 4.8 (Class 9) 2.9 (Class 2) 17.7 69.9 5.2 3125 25 14
Upper Haughton Road 7.1km 
from Bruce Hwy
289 68.5 (Class 1) 14.2 (Class 3) 5.3 (Class 9) 4.4 (Class 4) 7.5 32 8 3221 10 6
Day Road 34 66.1 (Class 1) 16.5 (Class 3) 6.4 (Class 2) 3.3 (Class 9) 8.7 18.5 7 3223 5 3
McDesme Road 316 82.9 (Class 1) 8.5 (Class 3) 4.4 (Class 2) 1.4 (Class 4) 7.2 11.7 5.8 3422 21 12
Maidavale Road 356 81.6 (Class 1) 7.6 (Class 3) 5.6 (Class 9) 2.4 (Class 2) 6.9 9.1 5.7 3871 40 14
Upper Haughton Road 3.7km 
from Bruce Hwy
306 67.7 (Class 1) 13 (Class 3) 6.1 (Class 9) 4.5 (Class 4) 6.0 17.2 8.2 4066 15 9
Barratt Road 33 86.7 (Class 1) 4 (Class 3) 3.5 (Class 2) 2.9 (Class 10) 0 0 6.5 4205 16 7
Shirbourne Road 481 82.2 (Class 1) 11.6 (Class 3) 2.3 (Class 2) 1.8 (Class 4) 7.1 33.7 7.2 4415 19 9
Colevale Road 385 80.8 (Class 1) 11.3 (Class 3) 1.9 (Class 2) 1.8 (Class 4) 7.1 4.1 7.5 4427 21 11
Sandhill Road 43 88.4 (Class 1) 5.5 (Class 3) 4 (Class 2) 1.2 (Class 4) 0 0 5.2 4595 34 28
Maryplain 41 73.1 (Class 1) 21.7 (Class 3) 3.5 (Class 2) 0.8 (Class 4) 3.6 2.1 5.5 4684 12 8
Rita Island Road 478 84 (Class 1) 6.1 (Class 2) 5.5 (Class 3) 1.7 (Class 5) 8.8 17.7 7.6 4800 35 21
Hodel Road 151 68.1 (Class 1) 20.6 (Class 2) 8 (Class 3) 1.8 (Class 6) 6.1 5.4 7.6 5846 39 27
Old Wharf Road 98 64.5 (Class 1) 27.1 (Class 2) 4.9 (Class 3) 2.1 (Class 6) 6.5 0.6 6 6505 20 5
Pelican Road 128 60.2 (Class 1) 16.9 (Class 5) 14.7 (Class 3) 2.3 (Class 2) 7.7 18.4 7.6 6562 17 8
Beachmount Road 91 78.3 (Class 1) 12.4 (Class 2) 6.6 (Class 3) 1.2 (Class 4) 7.4 8.2 5.8 9957 6 0
McLain Road 136 56.2 (Class 1) 28.1 (Class 5) 9.4 (Class 3) 1.8 (Class 2) 8.6 1 7.6 10042 25 10
Allen Road 128 66.7 (Class 1) 13.2 (Class 3) 10 (Class 5) 4 (Class 2) 9.5 40.9 6.1 13079 26 1
Jerona Road 91 71.1 (Class 1) 17.9 (Class 2) 6.6 (Class 3) 2.2 (Class 6) 5.2 6.8 6 15959 9 1
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Data for each severity type is located in Appendix D.  The following state-controlled 
roads have been excluded from the crash history analysis so the focus can be upon 
Burdekin Shire Council managed roads only; 
- Bruce Highway 
- Ayr-Dalbeg Road 
- Ayr-Ravenswood Road 
- Home Hill-Kirknie Road 
This resulted in 386 incidents being removed from the total sample of 857 (45% of 
crashes).  Visualising the fatality and hospitalisation marks shown in Figure 5.9, 
identifies this large proportion of accidents occurring on state-controlled roads and 
illustrates the concentration of accidents recorded in the urban centres. 
 
 
Figure 5.9 Aerial view of fatality and hospitalisation recorded marks (QLD Globe 2016) 
 
Figure 5.10 displays the marks representing the non-serious casualty and property 
damage incidents recorded.  The non-serious casualty and property damage crash types 
are more abundant than the increased severity crashes involving fatalities and 
hospitalisations. 
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Figure 5.10 Aerial view of non-serious casualty and property damage crash marks (QLD 
Globe 2016) 
 
A desktop review was undertaken of the remaining 471 crash history records available 
and the primary statistics relevant to the research are noted in Table 5.17. 
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Table 5.17 Summary of Burdekin crash history review 
Fatal  10 incidents (2% of total incidents) 
 8 out of 10 were in an urban area and in daylight 
 4 were at intersections (2 controlled by stop sign in rural area, 
whilst remaining 2 had no traffic control and were urban) 
 All incidents occurred on sealed roads under dry conditions 
 Total casualty for a crash being no greater than 1 
Hospitalisation  131 incidents (28% of total incidents) 
 65% were in an urban area 
 70 included intersections of which 60 were in an urban area 
 16 of the intersection incidents had no traffic control, whereas 
38 were signed (either Give Way or Stop) 
 16% of incidents were in darkness and not lighted 
 67% of incidents were in daylight 
 82% of incidents occurred on sealed roads under dry conditions 
 4% of incidents occurred on sealed roads in wet conditions 
 14% of incidents occurred on unsealed roads in dry conditions 
 Minimum casualty total being 1, maximum being 12 
Non-serious 
Casualty 
 157 incidents - 73% medical treatment, 27% minor injury (33% 
of total incidents) 
 83% were in an urban area 
 109 included intersections, which 102 were in an urban area 
 54 of the intersection incidents had no traffic control and 55 
were signed (either Give Way or Stop) 
 8% of incidents were in darkness and not lighted 
 14% of incidents were in darkness and lighted 
 74% of incidents were in daylight 
 87% of incidents occurred on sealed roads in dry conditions 
 11% of incidents occurred on sealed roads in wet conditions 
 2% of incidents occurred on unsealed roads in dry conditions 
 1 incident occurred on an unsealed road in wet conditions 
 Minimum casualty total being 1, maximum being 4 
Property 
Damage Only 
 173 incidents (37% of total incidents) 
 80% were in an urban area 
 114 included intersections, which 93% were in an urban area 
 54 of the intersection incidents had no traffic control and 60 
were signed (either Give Way or Stop) 
 7% of incidents were in darkness and not lighted 
 14% of incidents were in darkness and lighted 
 75% of incidents were in daylight 
 85% of incidents occurred on sealed roads in dry conditions 
 13% of incidents occurred on sealed roads in wet conditions 
 2% of incidents occurred on unsealed roads in dry conditions 
 
Fatal crashes accounted for 2% of total incidents, while the property damage only crash 
severity being the principal incident type representing 37% of total crashes.  Total 
casualties per incident were generally less than 3, with a maximum of 12 in an 
occurrence.  Generally, at least 80% of all incidents occurred in an urban area.  The 
increased likelihood for an accident in an urban area than rural could be attributed to the 
higher traffic volumes; in spite of the reduced traffic speeds and inherent perception of 
being more alert whilst driving in town.  The majority of accidents occurred at 
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intersections.  The intersection control measure were either signed or had no traffic 
control, with each sharing typically equal proportions in most crash types.  Most crashes 
occurred on sealed roads in dry conditions during daylight; which is anticipatable if 
speeding is systemic in the Burdekin.  As supported by leading industry advisor 
Austroads (2014b), there is a clear relationship between speed and safety established in 
previous literature.  In comparison to sealed, minimal crashes occurred on unsealed roads.     
 
 
5.1.8 Census Data 
To understand the social characteristics of the region, an examination of Census data 
statistics was completed.  Burdekin specific data has been investigated from the 2011 
Census and it revealed that at that point in time, there were 17,364 people in the region.  
Of these 50.2% were male and 49.8% were female; a relatively even distribution.  The 
population density is 3.5 persons per km².  This figure highlights the overall rural nature 
of the region and supports the challenges presented with managing a sustainable LVR 
network.  Furthermore, at least 73% of the population was above the legal age to attain a 
driver’s licence, so a large portion can utilise the network as a driver let alone as a 
passenger.  However, 17.6% of the population were aged 65 years and over and it is 
unclear how many still chose to drive, or could not. 
 
There was 8,353 people (aged 15 years and over) who participated in the Census that 
acknowledged being in the labour force, representing 48.1% of the total population.  
Additionally, 52% of the labour force worked 40 hours or more per week, and 66.7% 
worked 35 hours or more per week.  So there is a gap presented here with 73% being 
capable of attaining a driver’s license yet only 48.1% had employment (a difference of 
almost 25%).  It is interesting to note the occupations and industry of employment in the 
Burdekin compared to Queensland and Australia (refer Table 5.18). 
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Table 5.18 Occupation and Industry of Employment statistics (Australian Bureau of 
Statistics 2016) 
 
 
Two occupations in the Burdekin had statistics markedly different compared to 
Queensland and Australia.  With 10.1% of the workforce in the Burdekin undertaking a 
professional occupation, this is less than half of the Australian average (21.3%) and 
distant from Queensland’s 18.9% representation.  In contrast, machinery operators and 
drivers represent 7.3% of Queensland and 6.6% of Australian workers.  Whereas in the 
Burdekin these figures are almost double at 12.2%.  The two major employment 
industries in the Burdekin characterise these occupations being ‘Other Crop Growing’ 
and ‘Sugar and Confectionary Manufacturing’.  A formulation from this material is that it 
demonstrates the strength of agriculture in the employment of locals.  The other industries 
had a similar percentage to that of Queensland and Australia yet these two were on 
average 75 times greater than their counterparts were.  So although Burdekin may not 
have the population density that could entice increased state and federal government 
funding; it does have strength in sustaining agricultural economy that the country benefits 
from and this should be emphasised in any funding applications made by Council. 
 
With a clear majority at 69.6%, travelling to work by car as a driver or passenger is the 
dominant transport mode.  Furthermore, 59.2% of occupied private dwellings had two or 
more registered motor vehicles parked at their address.  It is unsurprising that only 5.3% 
of the labour force walked to work.  It’s apparent from Table 5.19 that labourers have the 
highest number for carpooling, whereas managers have for walking.  All occupations 
have a small number cycling to work, yet labours more than double the nearest contender.  
Now this would suggest that public transport wouldn’t be economical given the 
prominence of private vehicles, but there is potential for supporting more sustainable 
modes of transport like walking and cycling. 
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Table 5.19 Burdekin statistics of method of travel to work by occupation (Australian Bureau 
of Statistics 2016) 
 
 
The types of registered motor vehicles and subsequent number of each in the Burdekin as 
at 31 January 2013 is listed in Table 5.20.  As the analysis for rural and urban traffic 
revealed, there is a predominance of Class 1 vehicles followed by Class 3 in the 
Burdekin.   
 
Table 5.20 Registered Motor Vehicles in the Burdekin as at 31 January 2013 (Australian 
Bureau of Statistics 2016) 
Registered Motor Vehicle 2013 
Passenger Vehicles 8503 
Campervans 51 
Light Commercial Vehicles 5757 
Light Rigid Trucks 149 
Heavy Rigid Trucks 620 
Articulated Trucks 131 
Non-freight Carrying Trucks 12 
Buses 98 
Motorcycles 552 
Total Registered Motor Vehicles 15873 
 
 
The Australian Bureau of Statistics 2013 Region Data Summary revealed the following 
data contained within Table 5.21 relating to the economy of the Burdekin. 
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Table 5.21 Economy-related data comparing Burdekin to Australia (Australian Bureau of 
Statistics 2016) 
Burdekin Australia 
Total No. of Businesses 2,332 2,079,659 
Number of Non-employing Businesses 1,430 Not Available 
Number of Employing Businesses: 5 or more employees 308 251,944 
Building Approvals - Total private sector houses 39 91,795 
Building Approvals - Average value of private sector 
houses $488,000 $324,000 
 
The figures indicate that 61% of businesses did not employ staff and only 13% employed 
5 or more employees.  Interestingly, the average value of private sector houses built is 
more than 1.5 times greater than the Australian average.  Yet the median weekly income 
in the Burdekin from the 2011 Census is less than the Queensland and Australian average 
(refer Table 5.22).   
 
Table 5.22 Median weekly income breakdown (Australian Bureau of Statistics 2016) 
 
 
The higher building costs could indicate an increased cost of living in a rural area or a 
portion of wealth in the Burdekin that’s not reflective overall.  Being aware of the 
financial capability of the rate-base is essential to ensure that any future rate increases to 
accommodate Council’s work can actually be manageable for ratepayers and accepted.  It 
shouldn’t be a solution that inadequate planning be mitigated by increasing rates, a long-
term vision and financial forecast is key.   
 
 
5.1.9 Future Demand 
Assessing the future demand on the road network is vital when planning and formulating 
strategic intent; Council needs to know if its plan will meet the needs of present and 
future stakeholders otherwise it won’t be successful.  The growth in volume of traffic 
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travelling through the Burdekin is based upon an assessment of the Bruce Highway traffic 
data near Ayr.  Traffic census data was available on DTMR’s website and the data 
between years 2010 and 2015 has been extracted and evaluated to calculate growth.  
Table 5.23 is a record of the data utilised in this analysis.  As there was no change in 
either A.D.T. or percentage of heavy vehicles between 2013 and 2014, it was assumed 
that no new data was collected during this time.  Otherwise if it is just coincidence, it has 
been ignored in this assessment regardless.  The growth percentage in A.D.T. and 
percentage of heavy vehicles have been shown in Table 5.24 and Table 5.25 respectively. 
 
Inconsistent is a term to describe the level of growth for both A.D.T. and percentage of 
heavy vehicles.  Nevertheless, what can be ascertained is that both have been increasing 
recently despite an apparent downturn between 2010 and 2012.  In this case, it was 
decided that the best course of action was to take a figure based over the five years.  
Therefore, growth in A.D.T. between 2010 and 2015 was 5.4%.  There was a 10.26% 
growth in the percentage of A.D.T. that was heavy vehicles.  These are solid figures for a 
regional area over a five-year period.  This growth indicates the potential for tapping into 
economic benefits that additional traffic through the district can enable.  
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Table 5.23 Bruce Highway traffic census data near Ayr (DTMR 2016) 
 
 
 
Table 5.24 Bruce Highway A.D.T. growth percentage 
 
 
Table 5.25 Bruce Highway percentage of heavy vehicle growth 
 
TMR 
SITE ID
ROAD_NAME DESCRIPTION
AADT 
2015
AADT 
2014
AADT 
2013
AADT 
2012
AADT 
2011
AADT 
2010
% HEAVY 
VEHICLES 2015
% HEAVY 
VEHICLES 2014
% HEAVY 
VEHICLES 2013
% HEAVY 
VEHICLES 2012
% HEAVY 
VEHICLES 2011
% HEAVY 
VEHICLES 2010
90004 BRUCE HIGHWAY 10K 550m Nth McDesme Rd 9164 8767 8767 5732 8825 8694 14.62 12.64 12.64 6.71 12.07 13.26
% Growth 
2014-2015
% Growth 
2013-2014
% Growth 
2012-2013
% Growth 
2011-2012
% Growth 
2010-2011
4.53% 0.00% 52.95% -35.05% 1.51%
% HV Growth 
2014-2015
% HV Growth 
2013-2014
% HV Growth 
2012-2013
% HV Growth 
2011-2012
% HV Growth 
2010-2011
15.66% 0.00% 88.38% -44.41% -8.97%
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The 2011 Burdekin Shire IPA Planning Scheme provides population and housing 
forecasts reported below in Table 5.26.  Furthermore, Table 5.27 reflects the Australian 
Bureau of Statistics population data for the Burdekin over the years. 
 
Table 5.26 Burdekin population and housing forecast (Burdekin Shire Council 2011) 
 
 
Table 5.27 History of Burdekin population (Australian Bureau of Statistics 2016) 
YEAR POPULATION 
1933 12073 
1947 12462 
1954 15208 
1961 16758 
1966 18693 
1971 17443 
1976 18421 
1981 18477 
1986 18337 
1991 18148 
1996 18870 
2001 18234 
2006 17297 
2011 17364 
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The interpretation from both tables is that there is a current and historical trend for 
marginal growth.  The gravity of sustainability arises again with an increase of just over 
5000 persons comparing 2011 to 1933.  It’s concluded that the capacity of the existing 
infrastructure will meet the anticipated future demand.   
 
 
5.1.10 Movement through Hierarchy Analysis 
It was envisaged during the data collection period to undertake an analysis that could 
simulate movement through the road network and report on the results.  As the traffic 
counters installed on the road acted individually, an implicit interpretation of all the 
MetroCount data collected from each site in the network being analysed was completed in 
Excel.  The process involved establishing the traffic counters on each road over the same 
period and measuring the time taken to drive between counters in the field.  Naturally, the 
time taken to drive between counters is dependent upon individual vehicle speed and time 
waiting at intersections or for turning vehicles.  Nevertheless, the field times provide a 
good starting point to determine how many vehicles travel between counters in that time 
plus/minus a tolerance.  Data was collected for at least a month to optimize the validity of 
any trends that were present.  Once the data had been collected, the individual vehicle hits 
were extracted from MetroCount and loaded into Excel. 
 
First to be assessed was the rural road network path comprising Giddy Road  Ivory 
Road Fiveways Road (refer Figure 5.11).  Both field times were 2 minutes and 50 
seconds between Giddy Road and Ivory Road.  In order to best capture the range of times 
that vehicles could have hit one and then the other, the analysis concentrated on direct 
path hits (i.e. test vehicle hit one and then the next recorded hit was at the other, ignoring 
other vehicles hitting a counter in between the time taken for the test vehicle to complete 
its path).  Being a LVR network, this process was considered valid to determine the range 
of times at least.  The analysis was later expanded upon to account for other vehicles (like 
opposing traffic) making hits in between the paths being analysed. 
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Figure 5.11 Aerial view of traffic count marks for Giddy Road  Ivory Road Fiveways 
Road analysis 
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Given the conclusion found relating to the prolific nature of speeding, it was predicted 
that the maximum limit of the time range would not exceed the field times by a great 
amount as they were timed travelling at the posted speed limit.  In order to establish the 
analysis, the data extracted from MetroCount had to be enhanced upon in Excel to create 
working formulae.  Firstly, the individual counter numbers and associative direction were 
combined.  For example, Giddy Road was Counter 2 Direction W2 (2W2) and Ivory 
Road was Counter 1 Direction W2 (1W2), so path is from 2W2  1W2.  Then to reveal 
the vehicle hits that met the time difference criteria, a formula was created that outputted 
the time value if the next hit was between the set time frame, hit one counter then the 
other and was of the same vehicle class (i.e. reasonable assumption to be the same 
vehicle). 
 
With each row in Table 5.28 representing a second increase to the 2:50 minutes time 
frame, once 20 seconds had been added there was no increase to the amount of vehicles 
hitting and the previous increases had been increasing at a decreasing rate. 
 
Table 5.28 Giddy Road  Ivory Road maximum timeframe assessment 
SECONDS VEHICLE INCREASE 
2 11 
3 25 
4 20 
5 10 
6 6 
7 19 
8 11 
9 7 
10 8 
11 14 
12 8 
13 9 
14 2 
15 6 
16 3 
17 12 
18 7 
19 4 
20 0 
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The next step was to determine a reasonable assumption for the smallest timeframe.  This 
was done by setting the maximum time limit to 3:10 minutes (due to findings above) and 
lowering the 2:50 minutes speed by two seconds each time and noting the recorded 
vehicle hits.  The results were plotted to assess if the plot could assist with drawing a 
conclusion for the lower limit timeframe (refer Figure 5.12). 
 
 
Figure 5.12 Plot of Giddy Road  Ivory Road to ascertain a minimum timeframe 
 
The shape of the graph is as expected, there is a steep incline to account for vehicles 
travelling at a faster speed than the posted limit and then it flattens out to highlight 
vehicle hit increases are increasing at a decreasing rate.  Therefore, from the plot it was 
determined to set the lower limit range to 1:50 minutes.  Setting the time frame for travel 
between Giddy Road and Ivory Road to be between 1:50 and 3:10 minutes there was a 
total of 1669 vehicles travelling the path 2W2  1W2 with no other vehicle hits in 
between.  The next step was to try to account for the instances where a vehicle would 
travel that path but there would be a hit from another vehicle registered.  This was taken 
into account by formatting the code to read another cell in advance for each revision 
taken.  It was found that for this path, up to 15 cells difference dramatically reduced the 
vehicle hits being returned for that timeframe, so it was decided to conclude at that point.  
The additional vehicle path hits by increasing the cell comparison in Excel is shown in 
Table 5.29. 
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Table 5.29 Giddy Road  Ivory Road vehicle path hits by increasing cell comparison 
CELL 
COMPARISON 
REGISTERED 
VEHICLE PATH 
HITS 
Next Cell 1669 
2nd 2115 
3rd 2409 
4th 2047 
5th 1566 
6th 951 
7th 494 
8th 290 
9th 152 
10th 78 
11th 37 
12th 15 
13th 8 
14th 4 
15th 2 
TOTAL 11837 
 
So based upon this analysis, there were 11837 vehicles that travelled from Giddy Road to 
Ivory Road between 14 April 2016 and 17 May 2016.  The Giddy Road traffic counter 
revealed 21834 vehicles in this profile; therefore it’s concluded that 50% of vehicles 
travelled from Giddy Road to Ivory Road.  It is understood that this analysis is not 
explicit.  There could be a vehicle of the same class exit a driveway or turn from a nearby 
intersection and hit the counter within the timeframe and register as a path hit; it is not 
being suggested that the analysis is clear-cut.  Nevertheless, it’s considered a reasonable 
examination to draw conclusions from given the low volume nature of the road 
environment and equipment available. 
 
A similar process was undertaken for the path Ivory Road (1W2) to Fiveways Road 
(0N2).  The measured field times were 4:04 and 4:11 minutes respectively.  The 
maximum time limit was set at 4:25 minutes as it was discovered that vehicle hits only 
increased by 11 up to 10 seconds after this value.  Again, a reasonable assumption had to 
be determined for the minimum timeframe.  It was found that after increasing the 4:04 
minutes field time by 50 seconds, the vehicle hits were increasing at a decreasing rate.  
Specifically, between 40 and 50 seconds additional time there were an extra 158 hits, 
between 50 and 60 seconds 154 hits, between 60 and 70 seconds 121 hits and between 70 
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and 80 seconds 91 hits.  The results were plotted up to 80 seconds additional time (refer 
Figure 5.13). 
 
Figure 5.13 Plot of Ivory Road  Fiveways Road to ascertain a minimum timeframe 
 
A similar shape to Figure 5.12 is noted, however the increased time between counters 
being analysed is observed in the results.  In this case, the increased path travel time has 
introduced a wider time range of hits; which was expected given the additional length 
where intersection wait time and speed could have an increased effect on consistency.  
Nevertheless, as there was a notable decrease in hits between 60 and 70 seconds 
compared to previous 10 second interval results, it was decided to set the lower limit at 
3:04 minutes. 
 
Setting the time frame for travel between Ivory Road and Fiveways Road to be between 
3:04 and 4:25 minutes there was a total of 707 vehicles travelling the path 1W2  0N2 
with no other vehicle hits in between.  Adopting the same method previously described it 
was found that for this path, up to 18 cells difference dramatically reduced the vehicle 
hits being returned for that timeframe.  Again, this slight rise may be attributed to the 
increased path travel time between counters.  The additional vehicle path hits by 
increasing the cell comparison in Excel is shown in Table 5.30. 
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Table 5.30 Ivory Road  Fiveways Road vehicle path hits by increasing cell comparison 
CELL 
COMPARISON 
REGISTERED VEHICLE 
PATH HITS 
Next Cell 707 
2nd 1050 
3rd 1486 
4th 1722 
5th 1711 
6th 1462 
7th 1103 
8th 775 
9th 520 
10th 338 
11th 193 
12th 85 
13th 50 
14th 27 
15th 20 
16th 15 
17th 11 
18th 8 
TOTAL 11283 
 
This evaluation revealed that there were 11283 vehicles that travelled from Ivory Road to 
Fiveways Road between 14 April 2016 and 17 May 2016.  The Ivory Road traffic counter 
revealed 26959 vehicles in this profile; therefore it’s concluded that 42% of vehicles 
travelled from Ivory Road to Fiveways Road.  The same limitations on the rationality of 
the results are as before.  It’s interesting to note that there is only 554 vehicles difference 
between the two paths.  It’s definitely the conclusion that the path Giddy Road  Ivory 
Road Fiveways Road  Bruce Highway is a road network route; a short-cut to 
Townsville rather than travelling the urban segment of the Bruce Highway.  It was also 
noted that as the roads progressed closer to the Bruce Highway the vehicles in the profile 
increased i.e. Giddy Road – 21834, Ivory Road – 26959 and Fiveways Road – 30010 
vehicles.  This supports the hierarchy concept of vehicles travelling up the network by 
increasing hierarchy status (local – distributor/collector – arterial). 
 
A road that links to the rural Mt Kelly community and Airville area (refer Figure 5.14) 
was also investigated in a similar manner.  Individual vehicle counts were recorded 
between 15th July 2016 and 8th September 2016 for Old Clare Road (north and south), Ey 
Road and Sheepstation Creek Road.   
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Figure 5.14 Aerial view of traffic count marks at Mt Kelly and Airville area 
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Field times for each path were measured twice (there and back) and only separated by a 
second each time.  These counters are a lot closer together than the previous analysis; 
however there is still the element of waiting at intersections and for turning vehicles, not 
to mention speeding.  The measured field times and adopted maximum and minimum 
time frame range (mm:ss) for each path is shown in Table 5.31. 
 
Table 5.31 Mt Kelly and Airville analysis measured field times and adopted timeframe 
 
 
The prior analysis method was improved upon by evaluating the vehicle hits travelling in 
the opposite direction as well.  Therefore, vehicle path hits for travelling in one direction 
and then the other are shown in the tables below for each route being analysed. 
 
Table 5.32 Old Clare Road (north) and Ey Road analysis  
OLD CLARE ROAD (NORTH)  EY ROAD EY ROAD  OLD CLARE ROAD (NORTH) 
CELL COMPARISON VEHICLE PATH HITS VEHICLE PATH HTS 
Next Cell 623 589 
2nd 241 221 
3rd 51 57 
4th 10 9 
5th 3 2 
6th 0 0 
TOTAL 928 878 
 
Table 5.33 Old Clare Road (north) and Sheepstation Creek Road analysis  
OLD CLARE ROAD (NORTH) 
SHEEPSTATION CREEK ROAD 
SHEEPSTATION CREEK ROAD  OLD 
CLARE ROAD (NORTH) 
CELL COMPARISON VEHICLE PATH HITS VEHICLE PATH HTS 
Next Cell 1120 1186 
2nd 680 690 
3rd 237 228 
4th 79 63 
5th 18 13 
6th 2 1 
TOTAL 2136 2181 
 
Mt Kelly and Airville Analysis Field Time 1 Field Time 2 Maximum Time Minimum Time
Old Clare Road (North) to Ey Road 00:39 00:38 01:00 00:20
Old Clare Road (North) to Sheepstation Creek Road 00:57 00:56 01:10 00:30
Old Clare Road (North) to Old Clare Road (South) 00:40 00:39 01:00 00:20
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Table 5.34 Old Clare Road (north) and Old Clare Road (south) analysis  
OLD CLARE ROAD (NORTH) OLD CLARE 
ROAD (SOUTH) 
OLD CLARE ROAD (SOUTH) OLD 
CLARE ROAD (NORTH) 
CELL COMPARISON VEHICLE PATH HITS VEHICLE PATH HTS 
Next Cell 690 644 
2nd 301 277 
3rd 90 80 
4th 16 16 
5th 2 3 
6th 2 0 
TOTAL 1101 1020 
 
There was consistency between the total vehicle hits travelling in one direction and the 
opposite.  Furthermore, there was also a similar pattern in results for additional vehicle 
hits by increasing cell comparison attribute; validating the strength in the data collection 
profile length, model construction and conclusion that the same path is generally adopted 
by motorists for an origin and destination.  The distribution of traffic volumes 
demonstrates that of the three path options, Sheepstation Creek Road was the most 
common.  There were a total of 39130 vehicles recorded at the Old Clare Road (north) 
traffic counter and the analysis revealed that 11% linked to Sheepstation Creek Road, 
5.4% correlated with Old Clare Road (south) and 4.6% were associated to Ey Road.  
Therefore, the remaining 78.9% of the Old Clare Road (north) hits are not accounted for 
in this movement analysis.  It’s concluded that local access would be attributed to a small 
portion of the remaining vehicle hits with the majority of remaining traffic associated to 
the school entrance and Wilmar siding on Old Clare Road (refer Figure 5.15).  
 
Figure 5.15 Aerial view of traffic count marks at Mt Kelly and Airville area highlighting 
school and Wilmar siding  
SCHOOL SIDING 
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Foremost this final movement investigation highlighted how the distribution of traffic can 
depend upon the nature of the destination.  Seemingly apparent is that the rural residential 
community of Mt Kelly (Sheepstation Creek Road) had more than double the value of 
traffic from Old Clare Road (north) than Airville (Ey Road).  Additionally, the 
multiplicity of functions that Old Clare Road (north) serve is evident between traffic 
associated to the school, agricultural pursuits and local access. 
 
 
Figure 5.16 Haul out carting empty bins across Old Clare Road (north) traffic counter site 
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5.2 Asset Management 
Austroads (2009a) reports on the need for asset management and its critical importance to 
road authorities.  The principal objective is to minimise the whole of life cycle costs of 
road assets whilst meeting defined levels of service.  A report on the state of asset 
management in 2016 presented the trends, challenges and opportunities driving change in 
asset management in Australia.  Specifically, the entire built asset value reported by 
Public Sector Asset Management (2016) exceeded $600 billion and exemplifies the 
influence that the portfolio of infrastructure and equipment has on the Australian 
economy.  State and Federal government each manage 5.9% of the portfolio respectively.  
Remarkably, 29.4% is managed by local government, which putting in perspective is 
nearly five times the amount the other tiers of government manage.  
 
At the end of the 2014-2015 financial year, Burdekin had 1146km of road, 64% sealed 
and 36% unsealed.  As with other councils in Queensland, Burdekin faces an increasingly 
tight fiscal environment which places greater pressure in managing an ageing asset base.  
It’s obvious from the review of the literature that a balance needs to be struck between 
improving asset performance, reducing risk of failure and managing stakeholder 
expectations.  This is not a straightforward task for a small local government rate base 
facing a static population and limited building development growth.  Doing more with 
less is the trend, despite BSC’s compliance work increasing with each change in 
legislation effected by state government policy.  Nevertheless, a positive is that this push 
prompts local governments to become more innovative in their approach. 
 
As a result, BSC has taken steps to shift to integrating technology systems to manage 
assets more efficiently.  BSC recently installed the Technology One Assets workspace to 
replace Microsoft Excel in managing its asset registers and is trialling GPS tracking 
software in construction machinery.  A global information technology and 
communications revolution is transforming government and the way business is 
conducted and how people interact.  Everywhere that can be looked, it is seen that 
technology is developing at an exponential rate and access to information has never been 
greater.  However, affordability is still a major contender for councils with limited funds, 
yet technology will significantly influence the shape of future transport demand and 
management. 
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According to its website, ROMDAS (Road Measurement Data Acquisition System) has 
been developed as a cost effective and modular system designed to collect road and 
pavement data using any vehicle.   
 
 
Figure 5.17 ROMDAS attached to Class 1 vehicle (Data Collection Limited 2016) 
 
This would meet the needs of a wide variety of asset management customers, including 
local councils where staffing necessitate cross-skilling and shared resources.  The 
innovative design also enables clients to customize a system specific to project needs; 
thus the modular nature of ROMDAS.  Another benefit to Council would be that not only 
could it be utilised for condition survey, it could complete post-construction surveys and 
GIS mapping projects.  Having this equipment on hand would provide work for locals, 
negate the long-term expenses of employing contractors and enhance quality control and 
consistency of approach which later will be highlighted as prevalent issues in industry. 
 
 
5.2.1 Plan 
Burdekin Shire Council has a transport related asset management plan which outlines life 
cycle and service provision management.  The construction value of transport assets 
managed by BSC is $397.9 million as of May 2016.  The asset management plan is 
supported by a Level of Service manual that details defect rectification prioritisation and 
response times to unscheduled maintenance.  The goal of the asset management plan is to 
meet the required service level in a cost-effective manner by: 
- Taking a life cycle approach; 
- Providing a defined level of service 
- Continuous improvement in asset management practices 
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American Public Works Association (2015) states how the life cycle approach conserves 
resources by lessening the requirements of new material for reconstruction or 
rehabilitation efforts.  Such an approach takes the required long-term perspective needed.  
The history of Burdekin transport (refer 3.0) and Infrastructure Australia (2013) highlight 
the long life of infrastructure; the core of many road networks being in place for over a 
century.  Nevertheless, the asset management plan states that it has been prepared to meet 
minimum legislative requirements.  It may be improved to promote a more proactive 
response.  Furthermore, BSC acknowledge that no recent formal research on customer 
expectations has been undertaken. 
 
 
5.2.2 System 
The principal components of the asset management system relevant to the research are: 
- Segmentation 
- Identifying condition criteria to be collected 
- Method of measuring condition 
Every road in the shire controlled by Council is split into segments based on: 
- Condition 
- Construction History 
- Topography 
- Width 
It was noticed during the investigation of the asset management system that perhaps it 
would be ideal to include traffic data associated to a road segment if available.  This 
would provide guidance to measuring performance, which is discussed later.  Another 
suggestion would be to include the condition rating in the block segment details in 
Council’s GIS operating software.  Currently, the condition is stored separately in the 
Technology One Asset workspace, yet it is possible to link the condition to the GIS 
following preliminary discussions with the GIS Coordinator. 
 
The following criteria is assessed and rated to assign an overall condition to the segment: 
For Sealed Roads 
- Surface material type 
- Environment and linear cracking 
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- Surface defects (bleeding, stripping) 
- Pavement failure (rutting, shoving) 
For Unsealed Roads 
- Surface material type 
- Gravel depth 
- Shape loss (corrugation, scouring) 
At this point in the system, it may also be judicious to include a condition category 
relating to the adequacy of the road profile and cross-section for sealed roads.  This is 
another measure of performance that could link to prioritising correction works.  An 
obvious absence in the assessment of unsealed road performance is the sufficiency of 
table drains if any. 
 
 
5.2.3 Condition 
Road condition measurement factors the severity and extent of a defect.  The severity 
relates to how deep or wide a distress is, whilst the extent captures how much area of the 
segment is affected.  Naturally, severity is assigned on a predominant basis.  An overall 
rating system of 1 to 5 is used and categorised in Table 5.35.  
 
Table 5.35 Burdekin Shire Council condition ratings and descriptors 
 
 
Council aims for transport assets to be serviceable, being condition 1-3.  Any worse and 
the desired service is not being met.  An assessment was undertaken and found that 0.2% 
of pavements and 1.9% of seals had a condition rating of 4 or 5.  This is very minimal 
and could be replaced with expenditure of just over 9 million dollars.  The current 
financial capital year works is approximately 8 million dollars, so this figure could be 
managed in Council’s available budget range.  This reiterates the statements in Council’s 
asset management plan that it is servicing needs by considering the transport network to 
be in good condition. 
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An external contractor inspects Council’s road network every four years where roughness 
and rutting are measured.  Video footage is also taken to assess visual condition as well.  
Traditional methods for validating a roughness profiler has been to compare its roughness 
metric, usually the International Roughness Index, IRI (m/km), against that measured by 
a reference device, such as the Walking Profiler through a least squares regression 
(Austroads, 2014c).   
 
According to an Austroads technical report, this form of validation has generally been 
proved adequate.  Although in 1997, a significant increase in roughness (approximately 
14%) occurred across New Zealand’s state highway network when a new contractor was 
engaged to undertake the annual roughness survey.  This arose despite the contractor 
meeting the requirements of the existing validation criteria.  It was Prem (1998) who 
developed the profiler gain validation technique to lessen the likelihood of this 
reoccurring.  Prem (1998) aimed to surpass the shortcomings of the least square 
regression by assessing how a profiler amplifies specific wavelengths in a road profile 
across all IRI wavebands.   
 
The technique determines whether the correct IRI is being reported because the profiler 
amplifies a particular wavelength and attenuates another (Austroads, 2014c).  There has 
been mixed success with the technique, the most promising suggests that a laser based 
reference device being more apposite for the profiler gain technique.  Austroads (2014c) 
reveals that since the discontinuity experienced by New Zealand in 1997, other road 
authorities have also noted inconsistent increases or decreases in roughness levels across 
their respective networks when engaging different contractors to complete roughness 
surveys.  This could affect auditing outcomes for a Council by the Queensland Audit 
Office (QAO).  For instance, if one contractor assessed the condition of the road network 
and gave an overall fair condition, and then the next contractor gave a much more 
deteriorated assessment than would have been anticipated from the previous, this would 
seriously affect the depreciation dollar value Council would have set aside.  Not to 
mention the QAO would seek adequate justification.  To save costs and be responsible for 
its quality control, Council could purchase the ROMDAS to measure the necessary asset 
and pavement information.   
 
Nevertheless, the IPWEA (2012) pointed that asset condition reflects the physical state of 
the asset, which may or may not affect its performance.  Critical components of 
96 
 
performance relate to reliability, availability, capacity and meeting customer needs.  
These factors can dictate the timing for intervention to bring levels of service to the 
desired standard.  It is critical for Council to have a clear knowledge of the condition of 
its assets and how they perform.  The conclusion is that management decisions relating to 
maintenance, rehabilitation and renewal revolve around these two features.  Monitoring 
will mitigate the chance of only being left with generally the most expensive option – 
replacement.     
 
IPWEA (2012) confirm that the benefits of knowing the current condition and 
performance level of an asset are: 
- Ability to plan for and manage the delivery of the required level of service 
- Avoidance of premature asset failure, leaving open the option of cost effective 
renovation 
- Risk management associated with asset failures, and mitigation of the 
consequences of failure 
- Accurate prediction of future expenditure requirements through understanding 
remaining asset life and capital investment needs 
- Refinement of maintenance and rehabilitation strategies 
 
 
5.2.4 Risk 
It’s been reported by Austroads (2009a) and IPWEA (2012) that risk management is 
essential to asset management undertakings.  Risks can be categorised into financial or 
operational risks.  The Australasian High Court decided in 2001 that the law of 
negligence should apply to roads, informed Austroads (2009a).  The consequence being 
that Australian road authorities now have a ‘duty of care’ to road users.  To fulfil this 
duty, Council must have processes and defendable plans in place.  Council manages risk 
by undertaking regular inspections and adopting maintenance standards.  Documenting 
resource allocation and incident response processes would also be of benefit to Council’s 
pro-active risk management actions. 
 
Therefore, civil liability claims are also an important consideration for local governments.  
Such a risk can be costly in relation to claims, insurance premiums, media scrutiny and 
the Council’s reputation.  Council is vulnerable to this risk because road users have 
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incidents/crashes and the road itself would usually be put under scrutiny.  Nevertheless, 
the world is not a bowling green, yet reasonable measures would be expected to be in 
place.  Therefore, Council documented strategies and procedures are considered a ‘safety 
net’ to demonstrate reasonable measures are in place that are rational and formulated by 
good engineering principles. 
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6.0 Select Stakeholder Groups 
Given the strict time constraints for the submission of the research project work not all 
stakeholders are feasibly able to be discussed. A select stakeholder group was able to be 
reported upon, however the following stakeholders could be considered for future 
research: 
- Canegrowers 
- SunRice 
- Graziers 
- Emergency Services 
- Cycling and Walking Groups 
- Disability Services 
- Chamber of Commerce 
- TMR 
   
 
6.1 Burdekin Shire Council 
It was apparent from consultation held with Council representatives that there is a strong 
need for formalised documented standards to facilitate planning for not only internal staff, 
but external customers as well.  Adopting an up-to-date Burdekin Road Hierarchy with 
associative typical road cross-sections would define BSC’s requirements and facilitate 
advice given by planning officers to developers at pre-lodgement discussions.  This 
would allow pre-planning for developers to factor in operational work costs and minimise 
Integrated Development Assessment System application requests for further information 
by Council.   
 
A large portion of development in the Burdekin is initiated by ‘mum and dad’ investors 
who are local to the area.  The more detailed information BSC has available to the public 
could serve developers with ranging experience levels, and improve the image of 
Council.  The existence of technical standards allows for consistency and promotes 
transparency.  It is generally the aim of developers to bargain for a lower cost product and 
decisions may be affected politically or can potentially be variable.  A road hierarchy and 
technical standards can be the solution to attain consistent results.  Any standard that is 
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adopted by Council will need sufficient methodical backing, as there is the potential for 
developers to contest conditions in the Planning and Environment Court. 
 
Investment in road infrastructure in the Burdekin has a proven track record for enticing 
development.  The Burdekin River Irrigation Area (BRIA) scheme was solely funded by 
State Government to open up new agricultural land.  The State funded the construction of 
new bitumen roads and irrigation channels to which millions of dollars’ worth of farms 
became feasible (refer Figure 6.1).   
 
 
Figure 6.1 Road network upgrade map for BRIA scheme (Burdekin Shire Council 1998) 
 
This initiative focussing on the agricultural soul of the Burdekin proved to be a colossal 
economic benefit to the region.  Therefore, identifying areas for development that could 
expand the rural sector would be key in strategic planning.  There are dynamics to 
consider like gauging interest, cost recovery and the state of the economy.  If the 
economy is stagnant, expenditure opening new roads is unlikely to gain support 
politically or by the ratepayers and community.  However, incorporating into strategic 
planning does not necessitate works to be carried out immediately, can be a plan for the 
long-term future. 
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It was also apparent that capital works programming was particularly ad-hoc and there 
were no established criteria for how certain works got selected over others.  Furthermore, 
Council has a Customer Request Management (CRM) system in place, yet requests for 
works come under one category.  It would be beneficial to create a number of categories 
(e.g. request for bitumen seal or traffic management improvement) so that data analytics 
can be more easily carried out and can be evaluated when planning future works.  There 
was also a gap in quality control and evaluating how money was being spent, which 
makes it difficult to assess if it’s best practice or are there better methods.   
 
Such limitations can be attributed to constrained resources and staffing, and presents as a 
challenge for Council to always be able to do something the best possible way.  For 
example, Council had good records pertaining to when a maintenance grading was 
undertaken and by whom.  However, there was no documented statement relating to the 
length of the road that was graded.  Recording this parameter would enable Council to 
assess how many kilometres of road are being graded in a year and if there were any 
trends from year to year.  Presently, the asset management system only considers new 
capital construction work when capitalising segments.  Yet, the maintenance expenditure 
can be just as significant as the capital, and there isn’t any documented evaluation being 
undertaken. 
 
Additionally, there was very limited traffic data being collected.  As can be seen from 
Figure 6.2, the data collected this year for the research significantly exceeds that of 
previous years.  Decisions could be based on accurate and meaningful information if a 
data collection program was rolled out.  Evidence based decisions can be more effective 
in achieving the desired outcome (National Statistical Service 2010), and therefore better 
results for the community. 
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Figure 6.2 Burdekin traffic counter sites history (Burdekin Shire Council 2016) 
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6.2 Wilmar 
Wilmar owns and manages the four sugar mills in the region and additional infrastructure 
to support its business operations, like railway lines and sidings.  Sidings are where haul 
outs unload the cane rail bins onto the railway line.  Cane freight is not limited to haul 
outs, a variety of other and higher vehicle classes are seen around the region servicing 
this industry (refer Figure 6.3).   
 
 
Figure 6.3 Variety of cane freight vehicles in the Burdekin  
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To indicate scale, it was reported (Postma, 2016) that the tenth and eleventh week of the 
cane season saw 409,000 and 373,000 tonnes of cane crushed respectively.  This is an 
extraordinary amount of freight being carted along the road network.  The below maps of 
Invicta, Pioneer, Kalamia and Inkerman mills’ infrastructure show how Wilmar’s 
network serves the agricultural region. 
 
Figure 6.4 Invicta Mill sidings map  
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Figure 6.5 Pioneer Mill sidings map  
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Figure 6.6 Kalamia Mill sidings map  
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Figure 6.7 Inkerman Mill sidings map  
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To asses scale in relation to the Burdekin’s area, Figure 6.8 was created. 
 
 
Figure 6.8 Wilmar infrastructure in the Burdekin  
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Upon review of Wilmar’s data made available for the purposes of this research, it was 
calculated that Wilmar services over 90089 hectares of agricultural land and manages 149 
railway crossings (refer Figure 6.9).   
 
 
Figure 6.9 Wilmar railway crossings  
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These maps created during the research, embody the scale to which agriculture affects the 
district.  A review of the sidings was also undertaken and roads were assigned to the 
siding names that Wilmar provided.  For each mill the number of roads which directly led 
to a siding were considered and listed in the below tables. 
 
Table 6.1 Invicta mill sidings and road features (Wilmar and Sarah-Jane Lazzarini 2016) 
 
 
There were 24 different roads that directly related to an Invicta mill siding/s. 
MILL SIDING NAME ROAD FEATURE
INV Upper Haughton 1 Upper Haughton Road
INV Upper Haughton 2 Upper Haughton Road
INV Upper Haughton 3 Upper Haughton Road
INV McLain Rd 3 Unnamed Road (near Bruce Highway)
INV McLain Rd 2 McLain Road
INV McLain Rd 1 McLain Road
INV Brown Rd 8 Brown Road
INV Brown Rd 6 Brown Road
INV Brown Rd 3 Brown Road
INV Brown Rd 2 Brown Road
INV Mona Park 4 Pelican Road
INV Mona Park 3 Pelican Road
INV Mona Park 2 Private Property near Pelican Road
INV Mona Park 1 Hall Road
INV Clare 1 McNee Road
INV Clare 2 Cussen Road
INV Clare 3 Granshaw Road
INV Clare 4 Granshaw Road
INV Clare 5 Ayr Dalbeg Road
INV Mulgrave 1 Reserve adjacent to Mulgrave Road
INV Mitchell Rd 1 Mitchell Road
INV Mitchell Rd 2 Mitchell Road
INV Mitchell Rd 3 Mitchell Road
INV Clare 6 Ayr Dalbeg Road
INV Mitchell Rd 5 Woodhouse Road
INV Clare 7 Ayr Dalbeg Road
INV Clare 8 Ayr Dalbeg Road
INV Millaroo 1 Ayr Dalbeg Road
INV Millaroo 2a Ayr Dalbeg Road
INV Millaroo 3 Ayr Dalbeg Road
INV Millaroo 4 Ayr Dalbeg Road
INV Millaroo 5 Ayr Dalbeg Road
INV Millaroo 6 Ayr Dalbeg Road
INV Dalbeg 1 Ayr Dalbeg Road
INV Dalbeg 2 Ayr Dalbeg Road
INV Dalbeg 3 Ayr Dalbeg Road
INV Dalbeg 4 Ayr Dalbeg Road
INV Poopoonbah McLellan Road
INV Shirbourne 3 Bahr Road
INV McLain  Rd 6 McLain Road
INV McLain Rd 5 McLain Road
INV Shepards Rd Ayr Dalbeg Road
INV Mitchell Rd 4 Woodhouse Road
INV Brown Rd 5 Brown Road
INV Millaroo 2b Ayr Dalbeg Road
INV Shirbourne 2 Bahr Road
INV Shirbourne 1 Bahr Road
INV Cadio 1 Cadio Road
INV Cadio 2 Cadio Road
INV Black Rd 1 Black Road
INV Black Rd 3 Black Road
INV Mulgrave 3 Mulgrave Road
INV Mulgrave 2 Mulgrave Road
INV Black Rd 2 Bill Britt Road
INV Upper Haughton 4 Upper Haughton Road
INV Black Rd 4 Keith Venables Road
INV Upper Haughton 5 Upper Haughton Road
Inv McLain Rd 4 McLain Road
INV Mill Yard Invicta Mill Yard adjacent to Shirbourne Road
INV Black Rd 5 Stockham Road
INV Black Rd 6 Stockham Road
INV Black Rd 8 Stockham Road
INV Black Rd 7 Stockham Road
INV Allen Rd 1 Young Road
INV Allen Rd 2 Allen Road
INV Brown Rd 7 Brown Road
INV Cromarty Piralko Road
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Table 6.2 Pioneer mill sidings and road features (Wilmar and Sarah-Jane Lazzarini 2016) 
 
 
There were 24 different roads that directly related to a Pioneer mill siding/s. 
  
MILL SIDING NAME ROAD FEATURE
PNR Lochinvar Unnamed Road (near Lochinvar Road and Bruce Highway)
PNR Tobacco Farm Permission via Private Property (near Bruce Highway)
PNR Old Farm Private Property via Viero Road
PNR Payards 1 Private Property via Viero Road
PNR Payards 2 Viero Road (near intersection with Cacciola Road)
PNR Payards 4 Labatt Road
PNR Payards 6 Waterview Road
PNR Sextons Sexton Road
PNR Sayers Road Sayers Road
PNR Dicks Bank 2 Bowie Road
PNR Klondyke 1 Klondyke Road
PNR Klondyke 3 Klondyke Road
PNR Klondyke 4 via Private Property adjacent to Klondyke Road to Cislowski Road
PNR Dicks Bank 4 Private Property via Ivory Road
PNR Dicks Bank 5 Private Property via Ivory Road
PNR Maidavale 3 Private Property near Castelanelli Road
PNR Maidavale 1 Maidavale Road
PNR Burkes Private Property via Pioneer Mill Road
PNR Colevale 2 Colevale Road
PNR Colevale 4 Toll Road
PNR Colevale 5 Jack Road
PNR Airdale 4 Old Clare Road
PNR Airdale 5 Ayr Dalbeg Road
PNR Airdale 6 Ayr Dalbeg Road
PNR Airdale 7 Ayr Dalbeg Road
PNR Brown Road 1 Brown Road
PNR Brown Road 4 Brown Road
PNR Pelican Road 1 Pelican Road
PNR Pelican Road 2 Pelican Road
PNR Pelican Road 3 Pelican Road
PNR Pelican Road 4 Pelican Road (near intersection with Doohan Road and Hughes Road)
PNR Corica Road 1 Private Property (via Corica Road)
PNR Corica Road 2 Private Property (via Corica Road)
PNR Kellys Private Property (via Allen Road)
PNR Allen Road 2 Private Property (via Allen Road)
PNR Hoeys Unnamed Road (from Sayers Road)
PNR BSES Private Property (via Bruce Highway)
PNR Mill Yard Private Property via Pioneer Mill Road
PNR Maidavale 2 Private Property near Castelanelli Road
PNR Allen Road 1 Private Property (via Allen Road)
PNR Bundy Rd George Bundy Road
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Table 6.3 Kalamia mill sidings and road features (Wilmar and Sarah-Jane Lazzarini 2016) 
 
 
There were 36 different roads that directly related to a Kalamia mill siding/s. 
  
MILL SIDING NAME ROAD FEATURE
KAL Airdale 3 Old Clare Road
KAL Airdale 2 Old Clare Road
KAL Launs Liebrecht Road
KAL Airdale 1 Maidavale Road
KAL McDesme 5 Giddy Road
KAL McDesme 4 Giddy Road
KAL McDesme 3 Gillian Road
KAL McDesme 2 McDesme Road
KAL McDesme 1 McDesme Road
KAL Rita Island 4 Nuttall Road
KAL Norham Depot Private Property near Nuttall Road
KAL Norham 4 Private Property (from Hobson Road)
KAL Norham 3 Private Property (from Bevilacqua Road)
KAL Ivanhoe 2 Bevilacqua Road
KAL Ivanhoe 3 Ivanhoe Road
KAL Ivanhoe Terminus Ivanhoe Road
KAL Rita Island 6 Kilrie Road
KAL Rita island 7 Private Property (near intersection with Loram Road and Kilrie Road)
KAL Rtia Island 9 Rita Island Road
KAL Rita Island 10 Rita Island Road
KAL Jarvisfield 8c Anabranch Road
KAL Jarvisfield 8b Anabranch Road
KAL Jarvisfield 8a Private Property (from Anabranch Road)
KAL Jarvisfield 6 McNiel Road
KAL Jarvisfield 3 McAllister Road
KAL Town Terminus Private Property near Railway Street
KAL Brandon 4 Robins Road
KAL Brandon 3 Private Property near Bruce Highway
KAL Brandon 1 Private Property (from Bruce Highway)
KAL Kalamia Plains Private Property (near Tapiolas Road Reserve)
KAL Town 3 Private Property (near Chippendale Street from Railway Street)
KAL Lilliesmere Private Property (near Chippendale Street from Railway Street)
KAL Mainline 1a Private Property near Beach Road
KAL Mainline 1 Private Property (from Burstall Road)
KAL Mainline 3 Burstall Road (near intersection with Schrank Road)
KAL Mainline 4 Burstall Road
KAL Central 1a Airdmillan Road
KAL Central 1 Airdmillan Road
KAL Central 2 Airdmillan Road
KAL Central 3 Airdmillan Road
KAL Chiverton 4 Beach Road
KAL Chiverton 2 Thompson Road
KAL Home Estate A Private Property near Kalamia Mill
KAL Gainsford 2 Becker Road
KAL Gainsford 4 Ripley Road
KAL Jarvisfield 2 Unnamed Road (near intersection with Ivanhoe Road Seafoth Road and McAllister Road)
KAL Jarvisfield Terminus Roncato Road
KAL Rita Island 17 Hodder Road
KAL Rita Island 12 Rita Island Road
KAL Rita Island 16 Jones Road
KAL Rita Island 15 Sandhill Road
KAL Airdale 4 Old Clare Road
KAL Rita Island 17 Hodder Road
KAL Jarvisfield Terminus Anabranch Road (near intersection with Wilson Road)
KAL Jarvisfield 2 Unnamed Road (near intersection with Ivanhoe Road Seafoth Road and McAllister Road)
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Table 6.4 Inkerman mill sidings and road features (Wilmar and Sarah-Jane Lazzarini 2016) 
 
There were 25 different roads that directly related to an Inkerman mill siding/s.  An 
assessment of how many tonnages of cane on average are being trafficked through the 
road network to each siding would be of value to prioritising Council works.  It would 
likely be reasonable to the Burdekin community for roads that are critically serving the 
agricultural district to be placed at the top of a road widening/reconstruction works list.  
Fortunately, Wilmar were more than willing to provide information to contribute to this 
research project.  The assistance of Wilmar staff enabled an estimation of the average 
tonnages of cane being traversed over the road network.  It’s an approximation as some of 
the cane that gets delivered to a Wilmar siding can come directly off the adjacent cane 
paddock without having to drive on the road.  Nevertheless, it’s believed gauging an idea 
of the weight would still add value to prioritizing roads that service major sidings over 
minor.  The 2015, 2014 and 2012 cane season information for Invicta based sidings were 
assessed, as these years had a complete set of data for every siding.  There were two 
instances where there was no cane received at a siding and thus the average was based on 
the other two years, whereas the remaining averages were over three years.  A summary 
of the results are shown in Table 6.5 and are listed in descending order according to mean 
tonnage. 
MILL SIDING NAME ROAD FEATURE
INK Poli's 1 Home Hill Kirknie Road
INK Causeway Home Hill Kirknie Road
INK CVJ's Home Hill Kirknie Road
INK Dominici's Home Hill Kirknie Road
INK Vecchio's Osborne Road
INK Osborne Osborne Road
INK Muscari's Bapty Road
INK Kirknie Hurney Road
INK Cannavans Private Property (via Hurney Road)
INK Haller's Private Property near Becke Road
INK Scuderi's Private Property near Becke Road
INK Deanes Koolkuna Road (near intersection with Iona Road)
INK Iona Iona Road
INK Gibson's Home Hill Kirknie Road
INK Breens Home Hill Kirknie Road
INK Greenes Hurney Road
INK Beckes Power Road
INK Kings Marshall Road
INK Marshall's Marshall Road
INK Turnbull's Private Property near Turnbull Road
INK Turiano's Milburn Road
INK Milburns Mcdowell Road
INK Haywards Private Property (near Berryman Road)
INK Fords Private Property (near Ford Road)
INK Lamberts Private Property (near Woods Road)
INK Woods Woods Road
INK Heards Groper Creek Road
INK Moratts Rossato Road
INK Sibsons Private Property near Watt Road
INK Littles Private Property near Watt Road
INK Ponzo's Mcdowell Road near intersection with Woods Road
INK Smiths Mcdowell Road
INK Johnstons Mcdowell Road
INK Ucchino's Groper Creek Road
INK Milani's Groper Creek Road
INK Ramsdens Ramsden Road
INK Irelands Ramsden Road
INK Meehans Ramsden Road
INK Bojack's Groper Creek Road
INK Bayliss Hart Road
INK Babero's Fredericksfield Road
INK Rogers Rd Fredericksfield Road
INK Pembles Daniel Road
INK Berdaje Rd Linton Road
INK Inkerman In Linton Road
INK Swindley Home Hill Kirknie Road
INK Inkerman Rd Linton Road
INK Berdaje In Linton Road
INK Rogers In Fredericksfield Road
INK Achurra's Bapty Road
INK Scalia's Woods Road
INK Berryman's Woods Road
INK Poli's 2 Home Hill Kirknie Road
INK Poli's 3 Home Hill Kirknie Road
INK Poli's 4 Home Hill Kirknie Road
INK Turiano's Milburn Road
INK Moratts Rossato Road
INK CVJ's Home Hill Kirknie Road
INK Bayliss Hart Road
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Table 6.5 Invicta mill sidings associative cane tonnage assessment (Wilmar and Sarah-Jane 
Lazzarini 2016 
 
Mona Pk 3 106806.6 81310.5 113441.4 100519.5
McLain Rd 6 98450.4 106544.4 94027.2 99674
McLain Rd 5 99026.1 94979.1 75302.7 89769.3
Black Rd 2 101425.8 74989.2 87181.5 87865.5
McLain Rd 3 90384.9 90345 74288.1 85006
Black Rd 8 94386.3 80689.2 73906.2 82993.9
Mitchell Rd 4 75051.9 86993.4 69072.6 77039.3
Allen Rd 1 72327.3 75348.3 68913 72196.2
Black Rd 1 68525.4 76562.4 70765.5 71951.1
Mulgrave Rd 3 69141 65829.3 63800.1 66256.8
Mitchell Rd 2 70811.1 64193.4 61725.3 65576.6
Cadio 1 101562.6 1368 88321.5 63750.7
Clare 2 51761.7 49510.2 82952.1 61408
Black Rd 5 61902 60602.4 0 61252.2
Black Rd 4 53642.7 35374.2 86412 58476.3
Mill Yard 2 64221.9 55198.8 55210.2 58210.3
Shirbourne 2 55084.8 57855 56823.3 56587.7
Mona Pk 1 70343.7 52143.6 41570.1 54685.8
Clare 4 79235.7 22412.4 59889.9 53846
McLain Rd 2 55198.8 44009.7 61286.4 53498.3
Black Rd 6 41062.8 41684.1 70965 51237.3
Upper Hton5 54993.6 51083.4 46335.3 50804.1
Mulgrave Rd 1 56025.3 59850 34730.1 50201.8
Mona Pk 2 69722.4 34034.7 45400.5 49719.2
Mitchell Rd 3 50302.5 53762.4 44169.3 49411.4
Cadio 2 14460.9 105888.9 27753.3 49367.7
Black Rd 3 38047.5 47384.1 55483.8 46971.8
Brown's Rd  6 52445.7 35379.9 43553.7 43793.1
Brown's Rd  8 44807.7 48472.8 36132.3 43137.6
Mill Yard 1 44876.1 37568.7 45588.6 42677.8
Shirbourne 3 42299.7 46477.8 38258.4 42345.3
Clare 1 57769.5 13725.6 54001.8 41832.3
Mona Pk 4 37739.7 65430.3 21243.9 41471.3
Upper Hton4 38834.1 42231.3 37089.9 39385.1
Upper Hton 2 33060 34171.5 50268.3 39166.6
Millaroo 5 37032.9 38657.4 40481.4 38723.9
Shirbourne 1 44933.1 29052.9 38611.8 37532.6
Millaroo 4 35442.6 33060 43935.6 37479.4
Millaroo 2B 43878.6 45337.8 21340.8 36852.4
Upper Hton3 37243.8 41872.2 31047.9 36721.3
Clare 5 27479.7 68559.6 11633.7 35891
Brown's Rd  5 39312.9 38235.6 29748.3 35765.6
Upper Hton 1 36651 36143.7 31988.4 34927.7
Mitchell Rd 1 39250.2 37597.2 27867.3 34904.9
Millaroo 3 31857.3 36263.4 31817.4 33312.7
Mulgrave Rd 2 35653.5 28870.5 29491.8 31338.6
Clare 6 29463.3 24983.1 39016.5 31154.3
Millaroo 6 26847 32832 33692.7 31123.9
Millaroo 2A 22725.9 25159.8 43012.2 30299.3
Allen Rd 2 35904.3 31418.4 21095.7 29472.8
McLain Rd 1 24715.2 24891.9 34245.6 27950.9
Brown's Rd  2 24367.5 55010.7 3910.2 27762.8
Clare 3 20554.2 41285.1 14934 25591.1
Clare 7 6851.4 35522.4 26892.6 23088.8
Dalbeg 4 16638.3 23216.1 29315.1 23056.5
Millaroo 1 17732.7 18245.7 24316.2 20098.2
Hodel 2 13189.8 33322.2 10100.4 18870.8
Brown's Rd  7 37260.9 8892 1083 15745.3
Dalbeg 3 20497.2 4856.4 19488.3 14947.3
Clare 8 19003.8 10442.4 11662.2 13702.8
Dalbeg 1 5460.6 22383.9 12448.8 13431.1
Brown's Rd  3 6315.6 5700 11115 7710.2
Mc Lain Rd 4 0 12260.7 1493.4 6877.05
Dalbeg 2 2770.2 8544.3 8629.8 6648.1
Mitchell Rd 5 5922.3 1539 4890.6 4117.3
TOTAL 2960694 2847560.4 2725170 2867184.55
SIDING 2015 2014 2012 MEAN 
TONNAGE
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The 2016 cane season commenced in early June and was halted a few weeks later by rain.  
Figure 6.10 highlights how the traffic composition can change on a road that primarily 
services the cane siding traffic and other agricultural purposes.  There is a marked 
increase in Class 5 and Class 8 vehicles. 
 
 
Figure 6.10 Bahr Road traffic count data stacked by Class 
 
Several counters were established just prior to and after the commencement of the cane 
season to capture how this prominent industry affects the Burdekin traffic.  The below 
figures represent the results for McClellan Road (unsealed road) and McLain Road 
(sealed road).  For the unsealed road where generally there was less than 5 vehicles every 
2 hours, the number of vehicles jumped up to over thirty when cane was being hauled to 
the adjacent siding.   
 
However, over the almost 2 month period that was analysed, the increase was isolated to 
a small time frame (around a week).  The rain affected the unsealed road and pushed back 
the return of haul outs being able to cart to the siding.  On the other hand, the sealed road 
had a quicker return and also highlighted a similar significant jump in the volume of 
traffic along the road when the cane season commenced. 
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Figure 6.11 McClellan Road (unsealed) traffic count data stacked by Class 
 
 
 
Figure 6.12 McLain Road (sealed) traffic count data stacked by Class 
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6.3 Heavy Vehicle Operators 
The main emphasis for heavy vehicle operators is the improvement of the road network 
relating to agricultural and/or industry movement.  Improvements relating to condition, 
width and shoulders were made and this response is consistent with the literature review.  
It was clear in the literature review that economic growth can be contributed to by an 
improved road network state. 
 
 
6.4 Advisory Groups 
6.4.1 Local Disaster Management Group 
Given the Burdekin’s location on the north eastern coastline, the threat of cyclones each 
year is highly likely.  The damage impact can be gauged from the clean-up effort of 
Cyclone Aivu (refer Figure 6.13).  Therefore, consideration to local disaster management 
in the formulation of a road strategy for the region is essential.   
 
 
Figure 6.13 Army engineers of Townsville-based 18th Field Squadron clear an Ayr street of 
debris after Cyclone Aivu (Lower Burdekin Newspaper Company Pty. Ltd. 1989) 
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The Burdekin Shire Council’s Local Disaster Management Group (LDMG) is chaired by 
the Mayor and comprises select Council officers and representatives from the police, fire 
brigade, ambulance, SES, Wilmar and other members from the health, tourism and 
business industries.  Consultation with the area’s Local Disaster Management Co-
ordinator and BSC’s Natural Disaster Relief and Recovery Arrangements Manager was 
undertaken. 
 
It was acknowledged that neither the Council nor the LDMG had any documented 
primary and alternative evacuation traffic routes. Notwithstanding, the participants 
accepted such documents should be produced.  The discussion highlighted that the 
LDMG’s primary road infrastructure focus is the Bruce Highway. 
 
Challenges with the existing road network that impact upon local disaster management 
that were highlighted in the consultation are: 
- The Burdekin is situated on a delta so when experiencing flooding a large part of 
the network is inundated 
- Knowledge of alternative traffic routes is essential when roads are closed (local 
experience)  
- Gravel roads experience significant damage during saturation, which is generally 
further aggravated by motorists 
- If wet weather is experienced before the sugar cane crushing season commences, 
the subgrade of bitumen roads is still saturated when the season starts and is 
likely to experience failure with the increase in heavy vehicle traffic 
- Restrictions on state and federally funded work to roads damaged in disaster  
- Claiming funds with the Queensland Reconstruction Authority (QRA) for the 
specification desired to be built is challenging as Council has no current adopted 
engineering standard for Burdekin roads 
 
A software programme called Guardian is utilised by Council during flooding to identify 
roads subject to inundation.  These are coined as hot spots and are based on historical 
data.  However, every flood is different and can depend upon a number of factors.  These 
include the discharge rate of the river, where it breaks the banks and if there is a siltation 
built up that could cause the inundation to be worsened. 
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There is also no funds allocated by Council specific to the recovery of built infrastructure 
during a disaster event; there is a strong dependency on state and federal funds.  
However, Council does have a reserve that is relied upon for funds not allocated in 
Council’s budget.  Furthermore, when N.D.R.R.A. work is carried out after an event, 
roads that had a certain condition rating are now reconstructed and hence are conditioned 
as new.  After a major event, the amount of new roads can significantly increase the 
depreciation value that Council has to budget for, thereby creating a greater burden on the 
ratepayers.  On the other hand, disasters create work (e.g. quarry and truck operators) 
resulting in a local economic benefit.  The review of the local disaster management 
component of the research has revealed a transformation from strictly reacting to disasters 
to preparing for and becoming more resilient. 
 
 
6.4.2 Burdekin Seniors’ Advisory Group 
As nearly 20% of the Burdekin population are 65 years or over, it was important to 
contemplate how the transport environment in the area affects ageing citizens.  The 
Burdekin Shire Council supported the formation of a seniors’ advisory group to give 
voice to matters affecting the district’s elderly.  The group meet regularly to discuss a 
range of concerns like transport, health and social networking.  Upon reviewing the 
minutes to these meetings, it became clear that the primary recurring transport issues 
affecting seniors in the Burdekin are: 
- Lack of funded transport for travel to and from Townsville for medical 
appointments 
- Accessibility to business’ typically frequented by the elderly (e.g. provision of 
disabled parking, handrails near pharmacies, optometrists etc.)  
 
 
6.4.3 Burdekin Road Safety Advisory Committee 
The Burdekin Road Safety Advisory Committee has been established for a great number 
of years and comprises representatives from Council, DTMR, Wilmar, QLD Police and 
Ambulance Services and local support services.  Predominantly the following matters are 
raised in meetings regularly: 
- Traffic management controls (e.g. Give Way and Stop signs, pavement marking) 
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- Intersection safety (rural and urban) 
- Parking 
- Reducing speed limits in rural areas 
It was very interesting that speed reduction in rural areas is consistently raised given the 
traffic analysis demonstrated that these rural lower speed limits are profusely flouted. 
 
 
6.5 Government 
The worth in aligning local shire strategic direction with the regional vision cannot be 
underestimated.  A review of the Regional Economic Development of the North 
Queensland Regional Organisation of Councils (RED-ROC) economic development plan 
(2014) revealed the identified strategic regional goals as: 
- Infrastructure to drive population and economic growth 
- Innovation and developing new industries 
- Ensuring a strong and unified regional profile to maximise investment 
- Building capabilities of our people in terms of skills and employment 
- Maintaining our great North Queensland lifestyle 
 
There was difficulty experienced in trying to find a state-level orientated road 
management strategy.  Nevertheless, a draft of the Queensland Road Use Management 
Strategy (1999) for public consultation was discovered during the research and 
characterised the following key elements: 
- Improved urban and regional planning 
- Greater use of public transport, walking and cycling 
- Improved road use management systems:  Intelligent transport systems, the 
application of advanced traffic management and road pricing measures 
- Better management of freight vehicles 
- Greenhouse and health friendly vehicles 
- Improved road safety 
- Responsive to the needs of rural and remote regions and special needs groups 
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There is also value in investigating how Burdekin compares with other councils of the 
same classification.  A Queensland regional profile was produced by the Queensland 
Treasury website tool comparing the Burdekin Shire Local Government Area to other 
classified RAV regions.  As highlighted in Figure 6.14, there are thirteen Queensland 
local government areas classified as RAV; Banana Shire, Burdekin Shire, Central 
Highlands Regional Council, Gladstone Regional Council, Hinchinbrook Shire, Isaac 
Regional Council, Lockyer Valley Regional Council, Mackay Regional Council, Mareeba 
Shire, Somerset Regional Council, Tablelands Regional Council, Toowoomba Regional 
Council and Whitsunday Regional Council. 
 
 
Figure 6.14 QLD RAV regions (Queensland Government Statistician’s Office 2016) 
 
According to Australian Bureau of Statistics data, Table 6.6, the average annual growth 
rate for RAV region is 1.5%; however Burdekin demonstrates only 0.1%.  Such figures 
further support the limited growth faced by the BSC not only with respect to Queensland, 
but also comparative regions. This reiterates the ongoing challenge faced by BSC of 
maintaining sustainability and endorsement of ratepayers, whilst distributing rising costs 
to a rate base that doesn’t increase. 
 
 Table 6.6 Estimated resident population comparing Burdekin to RAV regions (Australian 
Bureau of Statistics 2016) 
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A review of the RAV regions websites was undertaken and revealed that there was 
noticeably improved corporate documentation with regions of increased populations.  
Banana Shire had a number of similarities to Burdekin with a low population of 15429 
persons as of 2008 (Banana Shire Council 2010), the Dawson River which provides 
recreational fishing opportunities, and is steeped in agriculture according to its 2014-2015 
Annual Report. 
 
Banana Shire’s area is almost six times larger than Burdekin and has a total local road 
network of 3967km; 26% sealed and 74% unsealed (Banana Shire Council 2015).  The 
sealed to unsealed ratio is in stark contrast to Burdekin’s 64% sealed and 36% unsealed 
network.  This comparison reveals the higher quality of service the Burdekin has 
provided to the community as an RAV region facing continuous static growth.  Providing 
a higher degree of sealed road network may also have raised the expectations of 
ratepayers and community members.  This is evidenced by the copious amounts of 
requests submitted to Council to bitumen seal unsealed roads in rural areas with houses 
kilometres apart.  With no formal guidelines relating to when to improve a road’s 
surfacing type, it’s difficult to ascertain if consistency of approach is being applied.  
Furthermore, the data analysis of Burdekin’s existing roads revealed that a sealed section 
of a road had a lower A.D.T. than the unsealed section.  Establishing criteria will promote 
transparency, enable accountability and facilitate sustainability in decision-making.   
 
 
6.6 Recommendations for Community Consultation 
It’s recommended that any strategic direction Council selects to pursue in relation to road 
management should be validated by the Burdekin community.  The National Statistical 
Service calculator was utilised to determine the response rate for community consultation 
to be reflective of the population.  Selecting a confidence level of 95% and inputting the 
Burdekin population revealed a response size of 377, which is just over 2% of the 
population.  This is not a large figure; however Council has historically acknowledged 
that it does not receive the desired response rate when undertaking consultation.  
Typically, Council advertises surveys on social media and its public website for 
community members to participate.  This methodology could be further enhanced by 
involving community groups (like Rotary and Lions Club) to promote participation in 
surveys.  The Queensland government has an extensive list of publications available to 
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Council for reference on how to engage rural communities.  Additionally, the value of the 
survey set-up cannot be underestimated as it is essential to identify the key factors, 
requirements and objectives.  There is an assortment of tools available to Council on the 
National Statistical Service website that can provide guidance in this area. 
 
Essentially all governments are responsible for deciding policy that improves 
communities.  Statistical evaluation can lead to more effective decision making and as a 
result, better outcomes for the community and increased likelihood of acceptance.  If the 
desired consultation rate is not being achieved, Council should strive to enhance 
momentum and find ‘what works’.  Consultation can also highlight an issue that requires 
immediate attention by the community and is evidence that could assist with securing 
funding.  Ultimately, consultation enables decision making to be conducted in a manner 
that is consistent with Australia’s democratic processes and legislation that are 
characterised by transparency and accountability. 
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7.0 Formulations 
7.1 Road Hierarchy 
Burdekin’s current road hierarchy concept is the adopted two-class system; arterial and 
local access.  It’s clear from the rural traffic data analysis that there is scope for additional 
road classifications to be incorporated.  The rural locality has been the primary focus of 
this investigation, given the literature confirmed it is critical when considering LVR 
management concepts.  The analysis revealed that roads with an A.D.T. > 300 generally 
served multiple functions (access, connectivity, alternative by-pass route and/or 
agricultural freight).  Whereas mid-range A.D.T. (100 – 300) typically had an increased 
proportion of heavy vehicles utilising the road segment.  Nevertheless, in the overall 
assessment of the traffic data, each respective level of recurrence had the same vehicle 
type at the peak.  The principal vehicle type being Class 1, followed by Class 3, then 
Class 2 and finally Class 4.  
 
Although admittedly implicit in nature, the movement through the hierarchy analysis 
determined the percentage of traffic that diverged from a rural road connector to other 
roads of similar or differing classification.  The evaluation backed up the literature 
whereby vehicles travel up the network by increasing hierarchy status and vice versa.  
The analysis showed that as roads progressed closer to the Bruce Highway, the vehicles 
in the profile increased.  Another notion presented in the literature was also supported 
with there being apparent consistency between the total vehicle hits travelling in one 
direction and the opposite.  The conclusion being that the same path is generally adopted 
by motorists for a specific origin and destination.  The simulation undertaken in Excel 
also revealed that a road segment can serve multiple functions, but be preferential to a 
specific type (e.g. link to siding rather than local access).  The determination of the 
distribution of traffic can depend upon the nature of the destination. 
 
The specific area concept highlighted in the literature review is supposed to be more 
applicable to the urban setting rather than rural LVR network.  The block system appears 
to be apparent in the existing Burdekin two-class system town maps shown in Appendix 
E.  Following the completion of the analysis, it is recommend to incorporate an additional 
classification level into the Burdekin hierarchy system and differentiate terms to signify 
either the rural or urban nature.  As predicted, the residential street traffic volumes are 
much less than the maximum 3000 vehicles per day discovered in the specific area 
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literature review.  Nevertheless, a recommendation of A.D.T. suitable to the Burdekin 
context can be given based upon the existing road system traffic analysis. 
The four level hierarchy framework originally developed by Eppell Olsen and Partners 
(refer Figure 2.5) is the skeleton for the development of the proposed hierarchy structure 
for Burdekin.  However, the content of the recommended hierarchy is altered to that 
reported in the literature to capture the Burdekin context and is shown in Table 7.1.  
 
Table 7.1 Recommended Burdekin road hierarchy structure 
 
 
Given the emphasis noted in the literature that arterial roads carry through traffic external 
to the specific/local area, it was decided to distinguish arterials as state-controlled roads 
only in the hierarchy structure.  The Burdekin research and traffic data analysis did not 
reveal any local roads that purely served as a traffic carrying function to the extent 
conveyed in the literature.  However, for the highest classifications of rural and urban 
(distributor and sub-arterial), it is recommended that Council consider the adoption of 
local policy that mandates pavement markings on these road classes due to the positive 
results of Richter and Zierke’s (2010) project.  This is a method to orient design features 
to warn drivers of the road class being driven and is a self-explaining road initiative.   
 
Another feature to distinguish the separate characteristics of roads in rural and urban 
areas was to utilise distinct terms; distributor and sub-arterial.  The typical A.D.T. values 
and the presence of the heavy vehicle percentage have been applied referencing the 
conclusions formulated from the existing road network analysis.  
  
MANAGEMENT
LEVEL 1 LEVEL 2 LEVEL 3
Arterial State-controlled A.D.T. State-controlled
Major > 300 or 20% Heavy Vehicle Composition
Minor 100 - 300
Local < 100
Arterial State-controlled A.D.T. State-controlled
Sub-arterial > 1000
Local 500 - 1000
Access < 500
FUNCTION DESIGN
LEVEL 4
According to 
AUSTROADS
According to 
AUSTROADS
Rural
Urban
Distributor
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7.2 Criteria for Sealing an Unsealed Road 
The research has identified technical parameters that should be considered when deciding 
to seal an unsealed road that carries low traffic.  Such rationale should be documented as 
a formal record to demonstrate the transparency of decisions and be a reference point for 
members of the public.  It is far better to inform a customer that the road they requested 
for sealing is not being sealed because it did not meet Council’s adopted criteria, rather 
than without any documented advice.  Furthermore, the economic benefits of upgrading 
an unsealed road should be predicted through a cost benefit analysis.   
The benefits associated with sealing unsealed roads discovered in available literature 
included: 
- Improved conditions for agricultural freight movement 
- Reduced delays during wet weather conditions 
- Improved environmental outcomes (dust reduction, no demand for water and 
preservation of unbound granular pavement materials) 
- Typically a reduction in periodic maintenance costs for Council 
- Reduction in road user costs 
 
The literature reveals that drivers’ expectations generally rise when an unsealed road is 
sealed, and an increase in operating speeds becomes apparent; as evidenced in the traffic 
analysis.  This may alter the operational safety of the road and should be considered in the 
assessment.  It’s difficult to predict the volume of traffic that will use the road after 
sealing, although the analysis has generally indicated sealed roads have higher volumes.  
Sealing an unsealed road may encourage a motorist to change its previous sealed path to 
the new sealed segment as it is more direct.  There is certainly a high proportion of sealed 
network available in the Burdekin and due to the disparity of unsealed roads (refer Figure 
7.1), it is not far to travel before reaching an improved surface type condition.  
 
There was a strong link to suggest that bitumen sealing roads to recreational fishing spots 
increased the volume of external traffic to the area and in effect could be a tourism 
drawcard.  Nevertheless, the impact of traffic changes after sealing should be assessed 
and compared to the unsealed benchmark to measure the success of the decision, and 
collect data as evidence for future decisions.  
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Figure 7.1 Burdekin unsealed roads map (Burdekin Shire Council 2016) 
 
According to ARRB (2009), as much as 60% of the total maintenance costs of unsealed 
roads can be attributed to the ongoing replacement of gravel.  Data analytics can be useful 
to determine if the capital and ongoing rehabilitation expenditure would be more 
economical than continuous ongoing maintenance being experienced. 
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As far as the literature search revealed, there is no standard nominated traffic threshold 
that is the catalyst for sealing a low volume unsealed road.  A case-by-case analysis 
should be applied to assess the relative costs and benefits against the criteria outlined 
below. 
 
 
7.2.1 Functional Prioritisation (Hierarchy and Traffic Volumes) 
The functional classification is important and generally ties with A.D.T. and the strategic 
significance of the road.  If the road aligns with either of the following economic pillars 
of tourism and agriculture, it should score highly in the assessment.  Additionally, traffic 
data should be assessed to determine growth and composition of heavy vehicles.   
 
 
7.2.2 Community and Environmental Value 
Community and environmental value are explained separately but are no doubt 
interlinked.  The value to the community is also imperative in the decision making 
process as ultimately they are the road users.  As an example, additional community value 
could be achieved if after flooding, a sealed road could reopen significantly earlier than if 
it were to remain unsealed.  Increased environmental value may preside if there is 
currently a high demand for water and consumption of natural materials extracted from 
gravel pits (Austroads, 2009b).  
 
 
7.2.3 Road User Equity and Access 
If sealing would greatly improve the condition of emergency and essential services access 
to properties, this is also a special criterion to identify.  The proximity to township and 
ratio of properties with structures (houses) to road block length is also imperative to the 
conditions for sealing. 
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7.2.4 Safety and Public Concern/Risk Management 
Although there was no significant safety concern trend apparent in the review of accident 
history of unsealed roads in the Burdekin, safety should still be paramount in the decision 
making process.  The risk and history of reported vehicle damage from unsealed 
surfacing can be considered.  Due to the driver perception that sealing increases the 
standard of the road, the risk of the likely increased traffic speed and subsequent road 
geometry should be determined.  The Burdekin traffic analysis revealed that speed wasn’t 
an issue for unsealed roads as it was for sealed.  Furthermore, hazards like repetitive 
occurrences of braking and skidding associated with loose gravel on the road surface and 
visibility issues due to the generation of dust can impact upon the safety of the road. 
 
 
7.2.5 Maintenance, Design and Cost 
An assessment of the long-term performance of the unsealed road measured against 
condition survey data (gravel loss, corrugation etc.) should be determined and compared 
to the capital cost for construction of the sealed option.  A routine and periodic 
maintenance and rehabilitation cost for both cases should be undertaken for comparison.  
Sites with excessive moisture in pavement materials may not have the A.D.T. catalyst for 
sealing, yet influence on performance (strength of unbound material or subgrade) may 
prove costly to not upgrade.  Pavement and subgrade assessments should be carried out to 
determine if structural strengthening is necessary.  Geometric design and moisture 
management parameters will also need to be considered to produce a cost value for the 
work.  Furthermore, whole-of-life costing should be simulated to evaluate sustainability. 
 
 
7.2.6 Burdekin Sealed/Unsealed Roads Analysis Outcomes 
In the analysis of sealed and unsealed Burdekin rural roads, it was discovered that the 
A.D.T. of sealed roads could split into > 300 and < 300, whilst unsealed was either > 50 
or < 50.  Generally when the A.D.T. was > 300, a multiplicity of functions was being 
serviced.  Mid-range A.D.T. (between 100-300) had a reduced percentage of Class 1 
vehicles, increasing the proportions of heavy vehicles.  Additionally, the unsealed roads 
typically had a large value for block length to properties with buildings; values > 550 
were particularly noticeable as unsealed.   
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Exploring the literature there was a dominant theme of structures that were owned and 
occupied abutting onto the road.  The block length to properties with buildings has been 
intentionally selected to not be this specific.  This is because it seemed to place 
preference upon houses and did not consider the use of commercial sheds that would 
characteristically service a larger number of road users per access.  The relationship 
between distance to an urban centre and A.D.T. was mixed and did not definitively 
indicate that the further away the less traffic experienced.  Nevertheless, closer proximity 
to an urban centre could raise the expectations of customers to have preference for 
sealing. 
 
A sealing prioritisation criteria assessment sheet has been produced based upon the 
research and analysis and is shown in Table 7.2.  There was no apparent need to 
distinguish between urban and rural as a separate criterion because typically all urban 
roads are sealed in the Burdekin. 
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Table 7.2 Recommended sealing prioritisation criteria assessment sheet 
 
 
As demonstrated in the breadth of weighted criteria above and detailed by Parantainen 
and Meriläinen (2003), traffic volumes are not the primary argument for LVR 
management.  Fundamentally, it is a question of sufficient accessibility and balance 
between ‘need’ and ‘want’. 
 
 
  
Criteria Description Weighting Score
Hierarchy Local Access 1
Minor Distributor 3
Major Distributor 5
< 50 0
50 - 100 1
100 - 150 2
150 - 200 3
200 - 300 4
> 300 6
Strategic Implication N/A 0
Minor 2
Major 4
Significant 6
Slight 0
Minor 2
Major 4
Significant 6
> 10 0
5 - 10 1
0 - 5 3
N/A 0
Minor 1
Major 3
> 550 0
250 - 550 1
< 250 3
N/A 0
Property Damage 1
Non-serious Casualty 3
Hospitalisation 4
Fatality 6
N/A 0
Minor 2
Major 4
Significant 6
N/A 0
Minor 2
Major 4
Significant 6
Total score between 25 and 35 - Minor Priority Candidate
Total score > 35 - High Priority Candidate
Cost-Benefit Analysis:  Long-term performance and design 
requirements assessment, capital and whole-of life cost estimation
Safety and Public 
Concern/Risk 
Management
Sealing Prioritisation Criteria Assessment Sheet
Total (out of 50)Assessment
Traffic Volume 
(A.D.T.)
Community and 
Environmental Value
Road User Equity and 
Access
Maintenance, Design 
and Cost
Density Ratio (road block length/number of properties in block with 
buildings)
Emergency and essential serivce (e.g. refuse, school bus, special 
needs) access
Proximity to urban centre (km)
Like Tourism, Agicultural Freight, Land Development Promotion, 
Connectivity
History of user access down-time (e.g. due to flooding) and high 
demand for water and consumption of natural materials during 
maintenance work 
Accident History
Geometrical/Drainage Issues, Level of inferior travel conditions and 
visibility concerns reported
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7.3 Key Action Strategy and Plan Items 
Burdekin Shire Council provides road infrastructure for a resident base of over 17,000 
persons.  The literature review revealed that quality infrastructure, environmental amenity 
and connectivity are the parameters people desire when choosing to leave a rural region.  
It is essential that BSC develop strategic direction to enable long-term viability, given the 
limited growth Burdekin has historically been confronted with.  Considering the 
economic and geographical quality of agricultural development in the Burdekin, it is 
important to sustain BSC’s road network improvement and maintenance effectively. 
 
It was noted in the research that BSC currently has well defined community/maintenance 
service levels in its asset management plans.  Therefore, this will not be replicated in the 
strategic intents covered.  The key action strategy and plan items identified in Table 7.3 
were formulated alongside the research and analysis work undertaken.  The ideas focus 
on priority areas and are not being communicated as an exhaustive list; there is further 
scope for expansion.  Furthermore, the nature of the key action strategies was specifically 
selected to be generic and market the team effort (‘we’ prominence).  The positive and 
readily-understood terms have been chosen not only so it is simplified to appeal to the 
wider public, but to also enable change to plan items with ease.  
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Table 7.3 Recommended key action strategies and plan items 
KEY ACTION STRATEGY 
 PLAN ITEM 
WE LISTEN 
 Prioritise and align projects with government initiatives and funding 
opportunities (promote economic development and employment projects for 
the shire) 
 Undertake design and construction tasks in accordance with current industry 
standards 
 Document and provide feedback to customers; effect resultant initiatives 
 Promote pro-active projects rather than being predominantly reactive 
 Facilitate early design planning and cost-benefit analysis research to enhance 
grant funding success 
 Improve customer engagement and community consultation response rates 
 Develop a shared sustainability vision amongst the community and market 
success stories (e.g. improvements to transport connections) 
 
WE LEARN 
 Investigate and address the prolific nature of speeding (particularly lower 
speed limit zones in rural areas) 
 Explore traffic management initiatives in urban areas due to the majority of 
crashes in this environment 
 Improve road network safety and monitoring 
 Monitor infrastructure needs, and prioritise immediate infrastructure 
deficiencies (e.g. agricultural, business and industry sectors) 
 Implement traffic data collection program schedule to gather traffic data on the 
existing road network to facilitate works prioritisation and design (e.g. 85th 
percentile speed for designs) 
 Undertake data analytics of CRM system requests periodically 
 Pursue technological advancements (ROMDAS) and good-practice initiatives 
 Build knowledge and capability of road management workforce  
 Promote more sustainable use of material resources by amending procurement 
policies/practices to explicitly consider environmental and social aspects 
 Design with built-in resilience to manage increasing risks of climate 
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change/natural disasters 
 
WE CREATE 
 Produce documented strategies, policy, procedures and standards for public 
reference, internal and external customers (review periodically) 
 Produce a short-term and long-term works programme to effect stability 
(mitigate uncertainty during budget preparations or political changeover) 
 Align levels of service with road hierarchy  
 Assess the existing road network for conformance with their prescribed 
hierarchy and prioritise roads that do not meet the acceptable service standard 
(higher classifications being given precedence) 
 Greater promotion of other sustainable transport modes (walking and cycling) 
 Promote interest in tourist spots via the provision of improved road surfacing 
(e.g. bitumen seal to recreational fishing boat landings) 
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WE CONNECT 
 Initiate data-sharing licence agreement with Wilmar to improve road 
infrastructure planning prioritisation (assess scale of tonnage being carted 
along road to Wilmar’s cane sidings) 
 Encourage residents to alert Council of damage to infrastructure or equipment 
(e.g. report on social media what data traffic counts can provide to Council and 
why they are important to the planning process) 
 Publicise road works programme on Council website for residents to view and 
facilitate community engagement/feedback 
 Foster joint infrastructure project opportunities with private and public sector 
 Strengthen partnerships with other Councils as co-network operators 
 Promote the strengths of the road network which may entice investment 
 Liaise with key stakeholders regarding strategic and policy direction to 
establish common goals and facilitate effective co-operation 
 Recognise trends and needs for regional freight movement 
 Support senior citizens in assuaging transport concerns 
 Document alternative evacuation routes to facilitate local disaster management 
initiatives and inform the public 
 Implement road safety education programs in conjunction with Queensland 
Police Service (e.g. visit local schools to influence the attitude towards 
speeding and other safety or road management messages) 
 Protect road corridors in advance to secure the long-term future of the road 
network and ensure that road projects can be delivered in line with 
development and access needs 
 Converge the national highway traffic onto strategic access roads into the 
Burdekin to promote the town (e.g. well-placed signage) 
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WE MEASURE 
 Review processes and costings periodically to monitor sustainability 
 Continue to develop asset management procedures and reporting 
 Improve reporting of maintenance activities to capture work extents for costing 
comparison options 
 Undertake gap analysis of the road network (commencing with roads of the 
highest classification) 
 Report on management, planning, design and construction outcomes to ensure 
accountability and learning objectives can contribute to future works 
 Identify demand and prevailing funding gaps to progress options for long-term 
sustainability 
 Identify road user delay-time during flooding (to be used for funding 
opportunities, work prioritisation and local disaster management endeavours) 
 Encourage staff innovation and improvement suggestion reporting 
 Communicate regular short excerpts to the public about the work Council does 
and its cost (e.g. road maintenance grading and estimated cost of two staff 
crew on a local road) to educate community and reduce the gap between 
‘perception’ and ‘reality’ 
 Estimate future demand (e.g. analysis of traffic growth on each road and 
external factors like new industries that could potentially lead to changes in 
traffic volume) 
 Assess local crash history data periodically to establish any apparent trends and 
instigate future traffic management works 
 Provide evidence based reporting to customers (e.g. an insufficient parking 
spaces complaint associated with an occupancy survey that indicates the 
average utilisation) 
 
The key action strategy and plan items aim to address the key issues being: 
- Integrating long-term infrastructure planning and land-use planning 
- Importance of equity and productivity for stakeholders 
- Coherent and consistent funding/financing decision-making approach 
- Consistent measurement and reporting of results 
Factors of which all can relate to the road hierarchy concept discovered in the literature 
review.  Furthermore, the pace of technological change is likely to steeply accelerate, 
although the effect will be slower in regional areas than larger centres.  For Burdekin, this 
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will present opportunities and challenges requiring the region to be adaptable and 
practiced to capitalise upon its natural advantages.  Once Council can formalise and 
document strategies and policy relating to road management, there will be a 
corresponding improvement to the ability to measure efficiency and effectiveness.  This 
requires consideration of various factors like gauging how much the public is kept 
informed of the state of Council roads, are roads in reasonable condition for their required 
use, are maintenance, rehabilitation, upgrade programs evidence-based, and are road 
network costs comparable to other local governments.   
 
It was discovered in the analysis that the majority of council roads are in acceptable 
condition, however improvements to the reporting process were recommended to link 
with the road hierarchy/planning components.  Additionally, little information is provided 
on the Council’s public website to advise residents of the sustainability and condition 
rating status of the network.  It is recommended that improved reporting to the public be 
encouraged to promote the transparency of Council and demonstrate that communication 
to their customers is paramount to Council. 
 
The Local Government Act 2009 re-iterates the tone of the literature to establish and 
implement goals and practices in accordance with the policies and priorities of the local 
government.  The Local Government Regulation 2012 makes clear that the role of 
Council has extended to enhancing economic, social and environmental quality of life in 
local communities.  Ultimately, properly delivered and resourced road management 
projects underpin the region’s economic prosperity, providing both primary and 
secondary benefits to local contractors and the public. 
 
Nevertheless, there is always inherent risk in road management to consider.  Whether it is 
safety, cost, quality, environmental or schedule, the potential result of failure to deliver is 
a level of risk that needs to be reflected upon.  Managing risk will underpin BSC’s 
capacity and resilience in achieving strategic and performance objectives (Roorda 2014).   
 
According to the identification of best practice published by the Commonwealth and 
replicated in Table 7.4, Burdekin’s ad hoc planning is the lowest tier.  This demonstrates 
that there is ample movement for growth and progression towards higher level tiers of 
best practice.  Ultimately, there needs to be a balance between good road infrastructure 
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practice, the community’s expectation in relation to the condition of assets and the 
financial capacity of Council to meet those expectations. 
 
Table 7.4 Identification of best practice (DIAT 2012) 
 
 
The best practice case studies guide (DIAT, 2012) highlights the following lessons that 
Council can absorb: 
- Success is likely to be more robust with long-term plans 
- Transfer risk appropriately to maintain value for money 
- Careful management of local and environmental impacts enables strong project 
delivery 
When road management decisions have been guided using a structured and systematic 
platform that is integrated within a strategy, the work effectively markets itself to the 
community.  In the current era of social media, marketing is no longer considered as fluff 
and spin to engineers as in days past, it is seeping into the culture and capability of the 
engineering profession. 
 
 
Figure 7.2 Relationship between engineers and marketers (Brinker 2012) 
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7.4 Weighted Hierarchy Spreadsheet 
The literature has demonstrated how transport contributes considerably to an area’s 
economic well-being and quality of life.  The analysis revealed that the road network is 
the principal means of transport for freight, commerce and private travel in the Burdekin.  
It is therefore vital that roads are managed in a way that maximise the benefits for road 
use by promoting safer travel, efficient and equitable use of the road network, ecological 
sustainability and economic development. 
 
While the literature highlighted that these objectives can be inherently conflicting 
between each, the key is to find the right balance.  The elements of good transport 
planning conveyed by Austroads (2009c) are: 
- Strategic planning 
- Project  evaluation 
- Stakeholder requirements 
- Trends 
 
Austroads (2009c) also reiterate the importance of good data for good transport planning.  
A weighted hierarchy spreadsheet to guide capital road infrastructure planning decision 
making will allow objectiveness in the prioritisation of work.  Therefore, a capital road 
infrastructure planning assessment sheet (refer Table 7.5) has been created that is an 
extension of the sealing prioritisation criteria.  The following additional criteria have been 
added consequently to the analysis and findings of the research project work: 
- Community request 
- Road performance issues/asset management response 
- Disaster damage mitigation 
- Joint infrastructure initiative 
- Funding (budget) ability 
- Alignment with other government objectives 
- Data analytics 
Weightings for each component have been assigned based on inference from the research 
conclusions.  Naturally, the higher the score the increased priority a project should have 
of being included in Council’s works programme. 
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Table 7.5 Capital road infrastructure planning assessment sheet 
 
Criteria Description Weighting Score
Hierarchy Local Access 1
Minor Distributor 3
Major Distributor 5
< 50 0
50 - 100 1
100 - 150 2
150 - 200 3
200 - 300 4
> 300 6
Strategic Implication N/A 0
Minor 2
Major 4
Significant 6
Slight 0
Minor 2
Major 4
Significant 6
> 10 0
5 - 10 1
0 - 5 3
N/A 0
Minor 1
Major 3
> 550 0
250 - 550 1
< 250 3
N/A 0
Property Damage 1
Non-serious Casualty 3
Hospitalisation 4
Fatality 6
N/A 0
Minor 2
Major 4
Significant 6
N/A 0
Minor 2
Major 4
Significant 6
Community Request CRM reports, petitions, social media requests, other record etc N/A 0
1% of the Burdekin population Minor 2
3% of the Burdekin population Major 6
7% of the Burdekin population Significant 10
N/A 0
Minor 2
Major 4
Signficant 8
Improve infrastructure built-in resilience N/A 0
Minor 1
Major 3
Significant 5
External shared funding opportunities N/A 0
Applicable 6
Unavailable 0
Partly Available 4
Available 6
Active transport, ecological sustainability etc N/A 0
Applicable 5
Data Analytics N/A 0
Minor 3
Major 7
Significant 10
Total score between 50 and 70 - Minor Priority Candidate
Total score > 70 - High Priority Candidate
Total (out of 100)Assessment
Traffic Volume 
(A.D.T.)
Community and 
Environmental Value
Road User Equity and 
Access
Maintenance, Design 
and Cost
Density Ratio (road block length/number of properties in block with 
buildings)
Emergency and essential serivce (e.g. refuse, school bus, special 
needs) access
Proximity to urban centre (km)
Like Tourism, Agicultural Freight, Land Development Promotion, 
Connectivity
History of user access down-time (e.g. due to flooding) and high 
demand for water and consumption of natural materials during 
maintenance work 
Accident History
Geometrical/Drainage Issues, Level of inferior travel conditions and 
visibility concerns reported
Cost-Benefit Analysis:  Long-term performance and design 
requirements assessment, capital and whole-of life cost estimation
Road Performance 
Issues/Asset 
Management Response
Availability of estimated funds to undertake work without impacting 
other programmed work
Capital Road Infrastructure Planning Assessment Sheet
Road components do not meet traffic demand or conform with 
prescribed hierarchy standard
Safety and Public 
Concern/Risk 
Management
Alignment with other 
Government Objectives
Evidence-based need (traffic management treatment in locale with 
excessive speeding, level of tonnage being carted along road etc.)
Disaster Damage 
Mitigation
Joint Infrastructure 
Initiative
Funding (Budget) 
Ability
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8.0 Further Research 
Given the extent of road management activities, there is an array of further research 
opportunities that could be explored.  Nevertheless, perhaps of most consequence to 
continue from this project’s findings would be to undertake community consultation and 
implement and monitor the effectiveness/deficiencies of the research formulations. 
 
It is not suggested that it is possible to have a one size fits all approach, or even two sizes 
fits all approach, yet the proposed formulations should assist local engineers in 
formulating their own engineering judgement in an ethical context.  Perhaps with 
increased resource and support availability, an area wide data collection and review can 
be undertaken.  This would enable identification of high-risk road networks in the 
Burdekin to assist road managers with the risk and criticality elements of the strategy.  
The literature points that decisions should be based on what is known, so no or 
inconsistent data is a major constraint for evidence-based decision-making.  Therefore, 
amplified resources into the data capture effort would be of value to the Burdekin. 
 
In relation to the social science aspect of road management operations, management of 
relationships can be a principal challenge for planners.  In the planning process, there 
may be conflict between personal values of involved parties and this would be an 
interesting avenue to explore.  In essence, participants in the road management profession 
can bring their own values. 
 
Furthermore, there may be worth in extending the research to analyse traffic data in other 
QLD RAV regions to determine if the nature of trends differ from the themes identified 
in this research project.  Work by Worthington and Dollery (2001) highlighted the 
tremendous diversity in Australian local government so it would be interesting to explore 
the factors to which comparative classified Councils differ. 
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9.0 Conclusion 
Roads interact with the physical, economic and social environment.  As circumstances 
change over time, plans for the future must also be adjusted.  It is evident that ‘this is the 
way we’ve always done it’ justification isn’t going to assure the public that the right 
decisions are being made.  Engineering is increasingly relying upon social science and 
together, better decisions are made for the community.  The research project has evolved 
around the following components: 
- Literature review 
- Appreciation of the history of transport in the Burdekin 
- Legal obligations 
- Traffic analysis and review of development and growth trends 
- Asset management system 
- Select stakeholder consideration   
- Subsequent select road management formulations 
 
It is clear from the literature that addressing multiple demands is essential to the 
management of the road network.  The analysis revealed a large portion of the existing 
Burdekin road network as being low volume and rural, with limited changes in regional 
structure and marginal population development.  Without finding itself in unsustainable 
territory, Council must ensure assets are responsibly maintained and meet the functions 
intended of them in terms of safety, quality and functionality. 
 
How funding should be allocated to asset improvements and maintenance is an important 
question facing the Burdekin Shire Council in the current economic downturn.  
Transportation needs should be examined and protected to maintain the vitality of the 
rural area, regardless of low traffic volumes.  There are existing models and guidelines 
that can be referred to during the planning phase to enable decision makers to provide 
reasonable infrastructure services. 
 
A road hierarchy is the classification of roads according to increasing or decreasing 
importance of their traffic carrying and/or access function; roads typically serve more 
than one function and to varying degrees.  Once defined, it enables appropriate objectives 
for these roads to be set and appropriate design criteria to be implemented.  Developing a 
road hierarchy that is reflective of the transport environment in the Burdekin Shire is 
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taken from the review of the literature to be a strong strategic investment for the future.  
Not only would a reflective road hierarchy set the scene for action opportunities for 
Council, it will facilitate consistency in prospective developments and provide backing to 
road management decisions.  It is recommended that Council develop a long-term works 
implementation programme that is published to the community to provide a level of 
certainty around projects.  This would be intended to reduce internal politics around the 
funding and budget debate; thus focussing attention to the real needs of the network and 
the society it services. 
 
As discovered by the depth of data that needed to be collected for this project, there is 
enormous scope for Council to develop road performance assessments and project 
success evaluation programs.  Analysing traffic data can provide evidence to defend 
unpopular decisions relating to individual complaints and highlight where upgrade works 
should get priority over others proposals.  Data analytics is proposed to be key to inform 
road management decision-making.  However, knowledge does not necessarily equal 
power, knowledge plus action is power. 
 
A transport-related strategy will provide for the planning and use of the Burdekin’s road 
network to meet the needs of the present and future community, business, tourism and 
agricultural industry.  Although not much change has arisen in the Burdekin in relation to 
population, the historical analysis has shown how much transport matters have changed 
within the last one hundred years.  Keeping in touch with innovation and new trends in 
transport will position Council to be at the front of providing enhanced infrastructure; like 
the transition from bicycles as the predominant transportation mode to motor cars. 
 
The research highlighted the significance of considering affordability, available resources 
and risk management; recognising resource limitations of a small local government rate 
base.  Nevertheless, resource limitations are not an excuse for poor record keeping and 
subsequent poor risk management.  The examination of the literature and political policy 
revealed that for all levels of government, there is increasing demand for resources to 
provide the various services for which it is statutorily required, as well as those services 
that its community expects to be provided.  Furthermore, consideration to demographic 
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characteristics and other census data is imperative to determine if rate increases can be 
accepted and afforded by the ratepayers. 
 
A conclusion from the traffic analysis is that a revision to Burdekin’s road hierarchy is a 
good starting point to formulate principles to guide Council in meeting their strategic 
objectives.  The road hierarchy should not be considered permanent, as there is a need to 
allow periodic review to ensure the hierarchy adequately reflects the changes in land use, 
traffic, population trends and community concerns.  Furthermore, reviews enable Council 
to become more resilient, ensure alignment with continuous improvement and be agile in 
the wake of sudden regulatory changes.  When able, Council should endeavour to use 
technology (like ROMDAS) to manage assets more effectively and with improved quality 
control. 
 
In summary, it should be a foremost priority for Council to improve its road management 
capability in the short-term, alongside long-term goals.  Investigating published literature 
illustrates the current demand from the Australian community for improved service 
delivery at reduced cost; do more with less.  This is not likely to be altered without 
informing the public of the challenges being faced by Council and demonstrating the 
processes being taken to address political drivers.  Ultimately, there is an obligation for 
local government to act ethically and in the best interest of the public.  Although it is not 
achievable to meet all customer demands, a demonstrated consistent approach that is 
supported by documented evidence is paramount to earning the respect of the community.  
It will also affirm that the Council is meeting the legislated principles of transparency, 
accountability and sustainability.   
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11.4 Appendix D – Burdekin Crash Data According to Type 
 
 
CRASH_SEVERITY CRASH_STREET CRASH_STREET_INTERSECTING CRASH_AREA CRASH_NATURE CRASH_ROADWAY_FEATURE CRASH_LIGHTING CRASH_ROAD_SURFACE CRASH_TRAFFIC_CONTROL CASUALTY_TOTAL
Fatal Brown Rd Pelican Rd MONA PARK Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Fatal Brown Rd Pelican Rd MONA PARK Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Fatal Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Fatal Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Fatal Fifteenth St HOME HILL Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Fatal Fifteenth St HOME HILL Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Fatal Macmillan St AYR Hit pedestrian No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Fatal Macmillan St AYR Hit pedestrian No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Fatal Drysdale St AYR Angle Railway Crossing Daylight Sealed ‐ dry Railway ‐ lights only 1
Fatal Drysdale St AYR Angle Railway Crossing Daylight Sealed ‐ dry Railway ‐ lights only 1
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CRASH_SEVERITY CRASH_STREET CRASH_STREET_INTERSECTING CRASH_AREA CRASH_NATURE CRASH_ROADWAY_FEATURE CRASH_LIGHTING CRASH_ROAD_SURFACE CRASH_TRAFFIC_CONTROL CASUALTY_TOTAL
Hospitalisation Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 12
Hospitalisation Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 12
Hospitalisation Burke St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Burke St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Ana‐Branch Rd Butler Rd AYR Overturned Intersection ‐ T Junction Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 2
Hospitalisation Parker St Sydney St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 2
Hospitalisation Parker St Sydney St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 2
Hospitalisation Jerona Rd BARRATTA Fall from vehicle No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 1
Hospitalisation Chippendale St Queen St AYR Angle Intersection ‐ Roundabout Dawn/Dusk Sealed ‐ dry Give way sign 1
Hospitalisation Chippendale St Queen St AYR Angle Intersection ‐ Roundabout Dawn/Dusk Sealed ‐ dry Give way sign 1
Hospitalisation Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Hospitalisation Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Hospitalisation Rita Is Rd RITA ISLAND Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Hillier St Payard St BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Hillier St Payard St BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Norham Rd AYR Hit pedestrian No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Norham Rd AYR Hit pedestrian No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Mt Inkerman Rd INKERMAN Fall from vehicle No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Chippendale St Wilmington St AYR Hit pedestrian Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Hospitalisation Chippendale St Wilmington St AYR Hit pedestrian Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Hospitalisation Gibson St Grey St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Gibson St Grey St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Georgees Rd HOME HILL Fall from vehicle No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 1
Hospitalisation Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Woodstock ‐ Giru Rd GIRU Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Woodstock ‐ Giru Rd GIRU Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Airdmillan Rd Donodan Rd AIRDMILLAN Overturned Intersection ‐ T Junction Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 4
Hospitalisation Macmillan St AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Macmillan St AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Kidd Rd Mclaughlin Rd AIRVILLE Hit object Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Lena Rd MOUNT KELLY Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 8
Hospitalisation Bahr Rd SHIRBOURNE Angle No Roadway Feature Daylight Unsealed ‐ dry No traffic control 2
Hospitalisation Bahr Rd SHIRBOURNE Angle No Roadway Feature Daylight Unsealed ‐ dry No traffic control 2
Hospitalisation Railway St AYR Rear‐end Railway Crossing Daylight Sealed ‐ dry Railway ‐ lights only 3
Hospitalisation Railway St AYR Rear‐end Railway Crossing Daylight Sealed ‐ dry Railway ‐ lights only 3
Hospitalisation Charles St Wilmington St AYR Hit object Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Eleventh Ave HOME HILL Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Eleventh Ave HOME HILL Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Jerona Rd JERONA Hit object No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 1
Hospitalisation Alva Rd ALVA Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Cox St Gibson St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Stop sign 2
Hospitalisation Cox St Gibson St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Stop sign 2
Hospitalisation Old Clare Rd AIRVILLE Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Munro St Railway St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Hospitalisation Munro St Railway St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Hospitalisation Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Fifteenth St HOME HILL Rear‐end No Roadway Feature Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Fifteenth St HOME HILL Rear‐end No Roadway Feature Daylight Sealed ‐ dry Stop sign 1
Hospitalisation Cromarty Creek Boat Ramp Rd GIRU Hit animal No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 1
Hospitalisation Cromarty Creek Boat Ramp Rd GIRU Hit animal No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 1
Hospitalisation Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Giddy Rd JARVISFIELD Fall from vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Groper Ck Rd Woods Rd HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Groper Ck Rd Woods Rd HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Maidavale Rd Robertson Rd AIRVILLE Fall from vehicle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Hospitalisation Mackenzie St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Mackenzie St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Burke St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Burke St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Rita Is Rd JARVISFIELD Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Rita Is Rd JARVISFIELD Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Jerona Rd JERONA Overturned No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 3
Hospitalisation Mclellan Rd GIRU Fall from vehicle No Roadway Feature Daylight Unsealed ‐ dry No traffic control 1
Hospitalisation Alva Rd ALVA Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Old Clare Rd AIRVILLE Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Old Clare Rd AIRVILLE Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Young St AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Young St AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Beach Rd AYR Angle No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Beach Rd AYR Angle No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Invalid Street From Police Upper Haughton Rd HORSESHOE LAGOverturned Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Rita Is Rd JARVISFIELD Rear‐end No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Rita Is Rd JARVISFIELD Rear‐end No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Donodan Rd AYR Overturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 2
Hospitalisation Graham St Soper St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Graham St Soper St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Laurence Cl AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Laurence Cl AYR Hit pedestrian No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Mcdowell Rd CARSTAIRS Fall from vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Barry Rd Home Hill ‐ Kirknie Rd KIRKNIE Overturned Intersection ‐ T Junction Darkness ‐ Not LighteUnsealed ‐ dry Give way sign 1
Hospitalisation Woodstock ‐ Giru Rd GIRU Overturned No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Burstall Rd Peggys Bog Rd AIRDMILLAN Overturned Intersection ‐ Y Junction Darkness ‐ Not LighteSealed ‐ dry No traffic control 2
Hospitalisation Mackenzie St Wickham St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Hospitalisation Mackenzie St Wickham St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Hospitalisation Giddy Rd Sexton Hwy MAIDAVALE Angle Intersection ‐ T Junction Daylight Sealed ‐ wet No traffic control 1
Hospitalisation Giddy Rd Sexton Hwy MAIDAVALE Angle Intersection ‐ T Junction Daylight Sealed ‐ wet No traffic control 1
Hospitalisation Wickham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Wickham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Sixth Ave HOME HILL Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Bower St Wilmington St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 2
Hospitalisation Bower St Wilmington St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 2
Hospitalisation Bower St Wilmington St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 2
Hospitalisation Bartlett Rd HORSESHOE LAGHit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 3
Hospitalisation Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 3
Hospitalisation Fava Rd HOME HILL Overturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 1
Hospitalisation Little Drysdale St Wickham St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Little Drysdale St Wickham St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Burdekin Rd Ford Rd HOME HILL Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry Give way sign 2
Hospitalisation Burdekin Rd Ford Rd HOME HILL Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry Give way sign 2
Hospitalisation Ayr Lynchs Beach Rd ALVA Overturned No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Ayr Lynchs Beach Rd Paine St AYR Hit pedestrian Intersection ‐ T Junction Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Hospitalisation Ayr Lynchs Beach Rd Paine St AYR Hit pedestrian Intersection ‐ T Junction Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Hospitalisation Ey Rd AIRVILLE Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Shirbourne Rd GIRU Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Berryman Rd CARSTAIRS Angle Railway Crossing Daylight Unsealed ‐ dry Give way sign 1
Hospitalisation Berryman Rd CARSTAIRS Angle Railway Crossing Daylight Unsealed ‐ dry Give way sign 1
Hospitalisation Barratta Rd CLARE Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 4
Hospitalisation Parker Rd AYR Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Hospitalisation Eleventh Ave Twelfth St HOME HILL Hit object Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Hospitalisation Beachmount Rd WUNJUNGA Overturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 1
Hospitalisation Railway St AYR Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 5
Hospitalisation Kilrie Rd JARVISFIELD Hit object No Roadway Feature Dawn/Dusk Sealed ‐ dry No traffic control 1
Hospitalisation Phillips Camp Rd JARVISFIELD Hit object No Roadway Feature Daylight Unsealed ‐ dry No traffic control 2
Hospitalisation Chippendale St Grey St AYR Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry Give way sign 1
Hospitalisation Chippendale St Grey St AYR Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry Give way sign 1
Hospitalisation Wilmington St AYR Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Wilmington St AYR Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Hospitalisation Airdmillan Rd AYR Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Hospitalisation Colevale Rd BRANDON Overturned No Roadway Feature Dawn/Dusk Sealed ‐ dry No traffic control 1
Hospitalisation Graham St Parker St AYR Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry No traffic control 2
Hospitalisation Graham St Parker St AYR Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry No traffic control 2
160 
 
 
CRASH_SEVERITY CRASH_STREET CRASH_STREET_INTERSECTING CRASH_AREA CRASH_NATURE CRASH_ROADWAY_FEATURE CRASH_LIGHTING CRASH_ROAD_SURFACE CRASH_TRAFFIC_CONTROL CASUALTY_TOTAL
Medical treatment Munro St Soper St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Munro St Soper St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Airdmillan Rd AYR Hit object No Roadway Feature Daylight Sealed ‐ wet No traffic control 1
Medical treatment Queen St Spiller St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Queen St Spiller St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Parker St Queen St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Parker St Queen St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Minor injury Airdmillan Rd AYR Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Airdmillan Rd AYR Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Airdmillan Rd AYR Hit parked vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 4
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 4
Medical treatment Beachmount Rd WUNJUNGA Overturned No Roadway Feature Dawn/Dusk Unsealed ‐ wet No traffic control 1
Minor injury Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Craig St Mackenzie St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Minor injury Craig St Mackenzie St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Minor injury Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Minor injury Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet Give way sign 1
Medical treatment Airdmillan Rd AYR Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ wet Give way sign 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ wet Give way sign 1
Minor injury Soper St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Soper St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Chippendale St Macmillan St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Chippendale St Macmillan St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Minor injury Klondyke Rd BRANDON Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Macmillan St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Macmillan St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Queen St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Queen St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Bahr Rd Garroni Rd SHIRBOURNE Overturned Intersection ‐ T Junction Darkness ‐ Not LighteSealed ‐ dry Stop sign 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ wet Give way sign 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ wet Give way sign 1
Medical treatment Edwards St Queen St AYR Hit object Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Medical treatment Soper St Wilmington St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 2
Medical treatment Soper St Wilmington St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 2
Minor injury Graham St Spiller St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Graham St Spiller St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Airdmillan Rd AYR Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Airdmillan Rd AYR Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Bower St Drysdale St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Bower St Drysdale St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Chippendale St AYR Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 3
Medical treatment Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Upper Haughton Rd HORSESHOE LAGFall from vehicle No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Gibson St Ross St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 2
Medical treatment Gibson St Ross St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 2
Minor injury Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Minor injury Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Minor injury Norham Rd Sydney St AYR Angle Intersection ‐ T Junction Dawn/Dusk Sealed ‐ dry Give way sign 1
Minor injury Norham Rd Sydney St AYR Angle Intersection ‐ T Junction Dawn/Dusk Sealed ‐ dry Give way sign 1
Medical treatment Woodstock ‐ Giru Rd GIRU Hit object Bridge, Causeway Daylight Sealed ‐ dry No traffic control 1
Minor injury Donaghue St GIRU Hit object No Roadway Feature Darkness ‐ Not LighteUnsealed ‐ dry No traffic control 3
Medical treatment Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Minor injury Graham St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Minor injury Graham St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Medical treatment Old Wharf Rd AIRDMILLAN Hit object No Roadway Feature Daylight Unsealed ‐ dry No traffic control 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 1
Medical treatment Brown Rd MONA PARK Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Burke St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Medical treatment Burke St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 1
Medical treatment Burstall Rd AIRDMILLAN Angle Railway Crossing Darkness ‐ Not LighteSealed ‐ dry Give way sign 1
Medical treatment Burstall Rd AIRDMILLAN Angle Railway Crossing Darkness ‐ Not LighteSealed ‐ dry Give way sign 1
Medical treatment Adelaide St Norham Rd AYR Fall from vehicle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Adelaide St Norham Rd AYR Fall from vehicle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 2
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 2
Minor injury Drysdale St Klondyke Rd AYR Fall from vehicle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry No traffic control 1
Medical treatment Tenth St Thirteenth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 2
Medical treatment Tenth St Thirteenth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 2
Minor injury Old Wharf Rd AIRDMILLAN Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ wet No traffic control 1
Medical treatment Jarvis St AYR Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Eleventh St Second St AVENUE Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 3
Medical treatment Eleventh St Second St AVENUE Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 3
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Airdmillan Rd Gibson St AYR Hit object Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Klondyke Rd Sexton Hwy AYR Hit object Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Minor injury Spelta St AYR Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Spelta St AYR Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Burke St AYR Angle No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Burke St AYR Angle No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Drysdale St Klondyke Rd AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Medical treatment Drysdale St Klondyke Rd AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Medical treatment Mcdowell Rd HOME HILL Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Ayr Lynchs Beach Rd ALVA Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Fabrellas Rd Peggys Bog Rd AIRDMILLAN Angle Intersection ‐ Y Junction Daylight Sealed ‐ dry Give way sign 1
Medical treatment Fabrellas Rd Peggys Bog Rd AIRDMILLAN Angle Intersection ‐ Y Junction Daylight Sealed ‐ dry Give way sign 1
Medical treatment Burke St Railway St AYR Angle Intersection ‐ T Junction Dawn/Dusk Sealed ‐ dry No traffic control 2
Medical treatment Burke St Railway St AYR Angle Intersection ‐ T Junction Dawn/Dusk Sealed ‐ dry No traffic control 2
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Pelican Rd MONA PARK Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Medical treatment Pelican Rd MONA PARK Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Medical treatment Gordon St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Gordon St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Coppo Rd Groper Ck Rd CARSTAIRS Overturned Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Old Home Hill Rd AYR Hit animal No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Old Home Hill Rd AYR Hit animal No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Ninth Ave Tenth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Ninth Ave Tenth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Chippendale St Margaret St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Chippendale St Margaret St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Minor injury Klondyke Rd BRANDON Hit object No Roadway Feature Daylight Sealed ‐ wet No traffic control 1
Medical treatment Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 1
Minor injury Sexton Hwy BRANDON Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Chippendale St Munro St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Medical treatment Chippendale St Munro St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 1
Medical treatment Hurney Rd HOME HILL Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Medical treatment George Rd Tiller Rd CLARE Hit object Intersection ‐ T Junction Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Cromiskey Rd HORSESHOE LAGOverturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Little Drysdale St Macmillan St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 2
Medical treatment Little Drysdale St Macmillan St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 2
Minor injury Burdekin Rd HOME HILL Hit object Bridge, Causeway Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Cox St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Medical treatment Cox St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 2
Minor injury Ayr Lynchs Beach Rd ALVA Overturned No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Railway St AYR Hit object No Roadway Feature Dawn/Dusk Sealed ‐ dry No traffic control 1
Minor injury Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 1
Minor injury Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 1
Minor injury Railway St AYR Rear‐end No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Minor injury Railway St AYR Rear‐end No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 1
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ wet Give way sign 2
Medical treatment Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ wet Give way sign 2
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Medical treatment Adelaide St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 1
Minor injury Woodstock ‐ Giru Rd GIRU Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Medical treatment Adelaide St Edwards St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Adelaide St Edwards St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 1
Medical treatment Fourteenth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Fourteenth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Burke St Railway St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 1
Medical treatment Burke St Railway St AYR Rear‐end Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 1
Medical treatment Ninth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Medical treatment Ninth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 2
Minor injury Eighth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Minor injury Eighth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 1
Medical treatment Upper Haughton Rd HORSESHOE LAGHit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 1
Minor injury Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 1
Minor injury Macmillan St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 1
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CRASH_SEVERITY CRASH_STREET CRASH_STREET_INTERSECTING CRASH_AREA CRASH_NATURE CRASH_ROADWAY_FEATURE CRASH_LIGHTING CRASH_ROAD_SURFACE CRASH_TRAFFIC_CONTROL CASUALTY_TOTAL
Property damage Fourth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fourth St Ninth Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Chippendale St Graham St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Chippendale St Graham St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Lynch St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Drysdale St Klondyke Rd AYR Angle Intersection ‐ Cross Darkness ‐ Not LighteSealed ‐ wet Give way sign 0
Property damage Drysdale St Klondyke Rd AYR Angle Intersection ‐ Cross Darkness ‐ Not LighteSealed ‐ wet Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Woodstock ‐ Giru Rd MAJORS CREEK Head‐on Bridge, Causeway Daylight Sealed ‐ dry Give way sign 0
Property damage Woodstock ‐ Giru Rd MAJORS CREEK Head‐on Bridge, Causeway Daylight Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Fifth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fifth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Old Wharf Rd AIRDMILLAN Hit object No Roadway Feature Daylight Unsealed ‐ dry No traffic control 0
Property damage Ninth Ave HOME HILL Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Ninth Ave HOME HILL Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Ivory Rd Sexton Hwy BRANDON Hit object Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ wet Give way sign 0
Property damage Tenth Ave Tenth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 0
Property damage Tenth Ave Tenth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 0
Property damage Leibrecht Rd AIRVILLE Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ wet No traffic control 0
Property damage Mary St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Mary St Norham Rd AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Beachmount Rd WUNJUNGA Overturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 0
Property damage Maidavale Rd BRANDON Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Reed Beds Rd GIRU Overturned No Roadway Feature Daylight Unsealed ‐ dry No traffic control 0
Property damage Parker St Queen St AYR Hit object Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Bowling Green St Spiller St BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 0
Property damage Bowling Green St Spiller St BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry Give way sign 0
Property damage Graham St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Graham St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fifteenth St HOME HILL Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Fifteenth St HOME HILL Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Beach Rd ALVA Hit object Bridge, Causeway Darkness ‐ Not LighteSealed ‐ wet No traffic control 0
Property damage Edwards St Macmillan St AYR Angle Intersection ‐ Roundabout Dawn/Dusk Sealed ‐ dry Give way sign 0
Property damage Edwards St Macmillan St AYR Angle Intersection ‐ Roundabout Dawn/Dusk Sealed ‐ dry Give way sign 0
Property damage Beach Rd AYR Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Burke St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
Property damage Burke St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
Property damage Burke St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
Property damage Cole St Michael St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Cole St Michael St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Munro St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Munro St AYR Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ wet No traffic control 0
Property damage Colevale Rd Hillier Rd BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Colevale Rd Hillier Rd BRANDON Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Groper Ck Rd INKERMAN Overturned No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Cornford Cres AYR Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Cornford Cres AYR Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Edwards St Macmillan St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Edwards St Macmillan St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Sixth St Third Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Sixth St Third Ave HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Kilrie Rd Nuttall Rd JARVISFIELD Hit object Intersection ‐ T Junction Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Eleventh Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Eleventh Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Rita Is Rd AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Rita Is Rd AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Burdekin Rd HOME HILL Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Burdekin Rd HOME HILL Sideswipe No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Klondyke Rd BRANDON Hit parked vehicle No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Klondyke Rd BRANDON Hit parked vehicle No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Gordon St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Gordon St Mackenzie St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Woodstock ‐ Giru Rd GIRU Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Woodstock ‐ Giru Rd GIRU Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Albert Cres AYR Hit parked vehicle No Roadway Feature Dawn/Dusk Sealed ‐ dry No traffic control 0
Property damage Albert Cres AYR Hit parked vehicle No Roadway Feature Dawn/Dusk Sealed ‐ dry No traffic control 0
Property damage Woodstock ‐ Giru Rd SHIRBOURNE Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Woodstock ‐ Giru Rd SHIRBOURNE Head‐on No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Bird St Mccathie St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Bird St Mccathie St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Tenth Ave Twelfth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 0
Property damage Tenth Ave Twelfth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ wet No traffic control 0
Property damage Gibson St Ross St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 0
Property damage Gibson St Ross St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Stop sign 0
Property damage Ayr Lynchs Beach Rd Chippendale St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Ayr Lynchs Beach Rd Chippendale St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Soper St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Soper St Wilmington St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Bahr Rd GIRU Overturned No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Macmillan St Parker St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Macmillan St Parker St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Railway Ave Sixth St HOME HILL Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Railway Ave Sixth St HOME HILL Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Cox St Gibson St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Cox St Gibson St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Cox St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Cox St AYR Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Maidavale Rd AIRVILLE Rear‐end No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
Property damage Maidavale Rd AIRVILLE Rear‐end No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
Property damage Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Chippendale St Cox St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Graham St Young St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Rita Is Rd RITA ISLAND Hit animal No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Rita Is Rd RITA ISLAND Hit animal No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Bower St Bruce Hwy AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Bower St Bruce Hwy AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Graham St Railway St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Graham St Railway St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Ninth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Ninth Ave Sixth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Mcintyre St Ross St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Mcintyre St Ross St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Chippendale St Munro St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Chippendale St Munro St AYR Angle Intersection ‐ Roundabout Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Lynch St Railway St AYR Hit object Intersection ‐ T Junction Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Sheep Station Creek Rd AIRVILLE Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Bower St Drysdale St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Bower St Drysdale St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Canberra St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Canberra St Parker St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Eleventh Ave Tenth St HOME HILL Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry No traffic control 0
Property damage Eleventh Ave Tenth St HOME HILL Angle Intersection ‐ Cross Dawn/Dusk Sealed ‐ dry No traffic control 0
Property damage Groper Ck Rd INKERMAN Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Groper Ck Rd INKERMAN Rear‐end No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Queen St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Macmillan St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Macmillan St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Beach Rd ALVA Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Hodel Rd GIRU Angle Railway Crossing Daylight Sealed ‐ dry Stop sign 0
Property damage Hodel Rd GIRU Angle Railway Crossing Daylight Sealed ‐ dry Stop sign 0
Property damage Queen St Spiller St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Queen St Spiller St AYR Angle Intersection ‐ Cross Darkness ‐ Lighted Sealed ‐ dry Give way sign 0
Property damage Airdmillan Rd AYR Hit object No Roadway Feature Darkness ‐ Not LighteSealed ‐ dry No traffic control 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ wet Give way sign 0
Property damage Macmillan St Soper St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ wet Give way sign 0
Property damage Ayr Lynchs Beach Rd AYR Hit animal No Roadway Feature Darkness ‐ Not LighteSealed ‐ wet No traffic control 0
Property damage Ayr Lynchs Beach Rd AYR Hit animal No Roadway Feature Darkness ‐ Not LighteSealed ‐ wet No traffic control 0
Property damage Banister St Spiller St BRANDON Angle Intersection ‐ Cross Daylight Sealed ‐ wet Stop sign 0
Property damage Banister St Spiller St BRANDON Angle Intersection ‐ Cross Daylight Sealed ‐ wet Stop sign 0
Property damage Barratta Rd UPPER HAUGHTOHit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Edwards St Queen St AYR Hit object Intersection ‐ Roundabout Dawn/Dusk Sealed ‐ wet Give way sign 0
Property damage Eleventh St Second St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Eleventh St Second St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Fourteenth Ave Fourth St HOME HILL Angle Intersection ‐ Cross Daylight Sealed ‐ dry No traffic control 0
Property damage Tenth St HOME HILL Hit object No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Ninth Ave Ninth St HOME HILL Hit object Intersection ‐ T Junction Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Graham St Mackenzie St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Graham St Mackenzie St AYR Angle Intersection ‐ Roundabout Daylight Sealed ‐ dry Give way sign 0
Property damage Railway St AYR Hit object No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Edwards St Macmillan St AYR Hit object Intersection ‐ Roundabout Daylight Sealed ‐ dry No traffic control 0
Property damage Wickham St AYR Hit parked vehicle No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Wickham St AYR Hit parked vehicle No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Wickham St AYR Hit parked vehicle No Roadway Feature Darkness ‐ Lighted Sealed ‐ dry No traffic control 0
Property damage Little Drysdale St Macmillan St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Little Drysdale St Macmillan St AYR Angle Intersection ‐ Cross Daylight Sealed ‐ dry Give way sign 0
Property damage Beach Rd Gibson St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Beach Rd Gibson St AYR Angle Intersection ‐ T Junction Daylight Sealed ‐ dry No traffic control 0
Property damage Edwards St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Edwards St AYR Angle No Roadway Feature Daylight Sealed ‐ dry No traffic control 0
Property damage Jones St AYR Overturned No Roadway Feature Daylight Sealed ‐ wet No traffic control 0
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11.5 Appendix E – Ayr and Home Hill Road Network Maps 
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